JP05184371 A MicroPatent Report 

GENE DNA CODING DIHYDRODIPICOLINIC ACID 
SYNTHETASE AND ITS USE 



[71] Applicant: MITSUBISHI 
PETROCHEM CO LTD 

(721 Inventors: HATAKEYAMA KAZUHISA; 
KOBAYASHI MIKI; 
KURUSU YASUROU; 
YUGAWA HIDEAKI 

|21| Application No.: JP04024401 

[221 Filed: 19920114 

|43] PubUshed: 19930727 



Go to FuUtext 



|No drawing] 



[571 Abstract: 

PURPOSE: To provide a new DNA useful for the production of L- lysine. 
CONSTITUTION: A gene DNA coding a dihydrodipicolinic acid synthetase (E,C,4,2,1, 
52) originated from coryneform group bacteria, e.g. a gene DNA coding a 
dihydrodipicolinic acid synthetase and expressed by the DNA base sequence of 
formula. It can be produced by cloning a microorganism capable of producing 
dihydrodipicolinic acid synthetase. COPYRIGHT: (C)1993,JPO&Japio 
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m^>>±^—^ (E. C. 4. 2. 1. 5 2) s-^-K-fs 



^>'<A (Brevibacterium flavum) MJ 2 3 3t?$>-5lt 
1 IS^OiS^i^ D N Ao 



ATGAGCACAG GTrTAACACC TAAGACCGCA CTAGAGCACT TCGGCACXIGT TCGAGTACCA 60 

ATGCnACrC CATTCACGCA ATCCGGAGAC ATCGATATCG CTGCTGGCCC CGAACTCGCG 120 

GCTTATTTGG TTGATAAGGG CTTGGATTCT TTGGnCTCG CCGGCAOCAC TGGTGAATCC 180 

CCAACGACAA OCGCCGCTCA AAAACTAGAA CTGCTCAAGG CCGTTOGTGA GCAACTTGG6 240 

6ATCGGGCGA AGCTCATCGC CGGTGTCGGA AOCAACAACA CCCGGACATC TGTGGAACTT 300 

OCCGAAGCrC aCCnCTGC TGGCGCAGAC OGCCTTTrAG nGTAACTCC TTAnACTCC 360 

AAC0C6AGCC AAGAGGGAH GCTGOCCCAC TTCCCTGCAA nCCTGCAGC AACACACGTT 420 

CaATTTGTC TaATGACAT TOCTGCTCCG TCAGCTATTC CAATTGAGTC TGATACCATC 480 

AGACGCCTGA GTGAAmCC TACGATTTTG GCG6TCAAGG ACGCmCGG TGACCTCCn 540 

GCAGCCACGT CAITGATCAA ACAAACGGGA CTTCCCTGGT AHCAGGCCA TGACCCACTA 600 

AAOCTTHTT GGCTTGCTTT GGGCCGATCA GGTTTCATn CCGTAATTGC ACATCCAGCC 660 

CCXACAGCAT TACGTGAGTT GTACACAAGC TTCCAGCAAG GCGACCTCGT CCGTGCGCGG 720 

CAAATCAACG CCAAAaATC ACCGCTGCTA GCTGCCCAAC GTCGCTTGGG TCCAGTCACC 780 

TTGGCAAAAG aGCTTCGCG TCTGCACGGC ATCAACGTAG GACATCCTCG ACnaAAH 840 

ATGGCTOCAA ATGAGCGGGA ACTTGAGGCT CTCCGAGAAG ACATGAAAAA AGCTGCACn 900 



■C/T^^n5C^Wi;^t^=iy vSfv'Vir^— ^ (E.G. 
4. 2. 1. 5 2) ^r=J-K-rSit^^DNA<. 

(B.C. 4. 2. 1.5 2) ^r^-K-t-^it^^DNAo 

[n^^ 5 ] ss*^ 1 - 4 ^-rnd^tcia^^^Mfe^ 
DNA^. ^')^mmnx*^mmmm:^^'^^=^ 



I 0 0 0 1 1 

^/^-t^'—- ^ (E. C. 4. 2. 1. 5 2) Kf-Sii 

-y v^:/o$Jiii^fcB§i-6, 
[0 0 0 2] L-yi;^vti. i^^^r^ /i^t trsa© 

[0 00 31 

[?^5;e<^)S?ff) L-y v?><ox^6«j$ai^j^i: LT 

^5 1 -2 1 0 7 8^^^. 4^^BS5 3-1 8 3 3#<2i: 



-2- 



^'Jk^ 6 2-8 6 9 2^i^#*?#RP,] « ^tz. mwk 

6 0 9 9 7^^^. 4^§|Bg6 0-6 2 9 94^^^. 4^ 
g3BS6 2-7 9 7 8 8-^<i>^^#R8] o i^-^^L^Jir^h. 

[0 0 0 4] v^b Kni^tf3 y ^ 

(E.G. 4. 2- 1- 5 2) ^r^-K-r^it^^^tr 

It, y er • =1 y (Escherichia coli) fe^Oift 

[Journal of Bacteriology, 10 5 , p 8 4 4 ^ 

p8 54, 1 97 1#fiS] *5J;<^^$ttTl^6„ * 

fc. =1 y;M'iteiiS3^(0vft Koi^e^y vgfv-v-t^ 

^ (E. C. 4. 2. 1.5 2) t LXiX =r y;^y<^x 
y • ^ (Corynebacterium glutamicum) 
^^^f^tlTV^^ [Molecular General Genetics, 2 1 
_2, pl05~plll, 1988; Melecular Genera 
1 Genetics, 2 2 0, p4 7 8^-4 8 0. 1 9 90^# 

(Brevibacteriura flavum) feJfcO^^t Kn-:;^e3y v 
StV^-fe^-- ^ (E.C.4. 2. 1. 5 2) 

10 0 0 51 

(E.G. 4. 2. 1. 5 2) ^^3-Ki-65t^^^^«r 
[000 6] 

=3y^>MiiBgi^?^gtemL, iK?^®«Ejft^tL/c=3y^^ 

1 0 0 0 7 1 UT. J;tvf^, 

(1) =iy^^jfti®&5i5<ov't Ka>?tr3y >'gfi/>' 

(2) ^^fife^DNAii^A^i^fcm^fex.y^7;^^ 

K; 

(3) ^mift;t^7>^^^ K-ei^^^^^ix/c=iy^l! 
[0 0 0 81 eXT. :*:^e^tCOl>T$f>(Cl^^ffi(c:|ft9^t- 



6o 

(0 0 0 91 if^W^<0 Ti^t Knv^l^a y v^i/zz-fe^ 
— ^^=1- K-r^itfe^DNAj It. r;^^Vi--r— h-t 

y v^^^fife^ii^^, -r/^i:)i^>^t Ko v^e^ y 

yv-fe:^— ^ (E.G. 4. 2. 1. 5 2) Ki"^^ 
fe^DNA^rE^r^o 
(0 0 101 v^t Kn>?f riy >^g?>v-fe:^— ^^g-ri- 
Kf 5iSfeT-^^tfDNAE^>r (OT. rtt^ Ta^ 
f\\ t»&f%i-r^^t)15;fo5.) (±. 

233 (FERMBP-149 7) U^XJ^ 

(0 0 1 1 1 z.h.h(o'»:t^u^^m^hm^^wm'r 

y ■ >^7^^AMJ -2 3 3 (PERM BP-14 
9 7) »(^^fe«:±tC#4L. 

[0012] ^T. ><utf/<i5^xy . :7 7^^ixM J 
-2 3 3t*(^^l^i^^-iblfeffef*:DNA$r**ttJ-r^. 
^fef^^DNA^rS^J^jrmSI^^ mz.}tE c oR I 

[0 0 131 ^^e>tt5DNAE&f>i-i^^o-->r-<^^i5' 
0y^ffpHSG3 9 9 (^fSiiS) ICifAL. Z(7> 

Bi-t-^KmL^it^mm (^^v^y tr- =»y) 3EM^j 
E 7 6 2 7 (@i:3ae^?3F?^:^iie^ir^:^ifefift^??^5s 
t4 1 1 Harti^si 1 1 i^m^^mw) 

DNA^riamL, f&iJISas^'C»^i-6r <ti^t:t?}$A^ 
n^:/ue'/^^'xy • :7^y^i.M J - 2 3 3^$fefe 

(0 0 141 •t>^<t'X'^bnbAm}i^^bKm^fM 
mmm^m^-^xmrnL. '^hti^vuAmni:. ±mm 

(0 0 1 51 ^^bix5fl^®Sieiftci;'9 7'7:^5 KDNA 
^H^^^^xy '^A • 77^^AM J -2 3 3^3fefe^ft 
[0 0 161 r(OJ:9iC:UT^#P>n6A»r>^-^0 — ?lt. 



-3- 



fe{zt:D N A ^$iJISS^^ B a m H I (D^±^m^C J: 9 ^ I? 

10 0 17] Z<om2. 5 k b<D>?t Kn U 

^1 



Cla I 2 
HiDd in 1 
Pst I 3 

10 0 191 ^tz. ^mmmn<D±^^} Rv^^yy^^ 

(t, JCv^:^y tr • =3 i;t07A^7r-v^ (;iphage) 
ODNA^^iJKei^H i n d III T^^LX^ieiX 
6 ^^^SgE^COD N AE^>i-(^f^-T;^n yyW±-C(^ 

• ny(^:7r^ •3iy^^;;^l 7 4^7 — i> {<> \ I 7 4 
phage) cODNA^^J^^^Ha e I 1 I T^^LT 

^^bt^65>^fifE^<^DNA^;^-£of^-v-Ky y/wr 

^DNA^;i-3td::^7^^ K<D^DNA^>^t<D;k:t$^ 

^%m\.. mo. 1 k b7i-?>i k h^m<omn(Diz^^ 
10 0 2 01 — ±iaLi^yi^tr/<^7'y • 77 

/'<i>.M J - 2 3 3^Offefe^tcDNA^0JPSiiS^B amH 
I.Sal UcX^XmWrt^ZticX^'^^fi^±^ 
^r^f^2.5k bC0DNAE^>^-|COt^r^i. 
^'J$r>^v^^ KpUC 1 1 S^TMpVC 1 1 9 (^M 
stiSi) $'^l/^^>v?7':*-=^'>^^l^;^^K^^& (dideox 
y chain termination Sanger, F. et.al., Proc.Nat 
I.Acad. Sci. USA, 7 4, p5463, 1977) J: »J 

2.5 k bcODNA|^;tcO^SS^fJO>t--7'>y— T'^f 



(0 0 181 



«»rWH-(0:^€$ (kb) 



0.9, 0.8, 0.8 
2.2, 0.3 

1.2, 0.7, 0.4, 0.2 



3ifeS^;!^-P>«^$HTV^^>, 
[002 1 1 

[>fl:3l ±i2<0:SggajiJ^^^UTfife^:*:^l|gc^v^t K 

{^\:t\t^y^^>^tM System-1 Plus ^fflV^T-^ 

loo 2 21 t.it. m^<OtXl<-fU\^^<s^7-})f7J^'y 
7^^AMJ - 2 3 3<Dyk^Wr>liAt^hW^^t\.^^^ 

m<r>DnAm)^\'X. t^\iv^i^\f^v -y^z/^-t^—^ 

m&¥m-%<ommiim(o^m tm.^^tix\i^xhx< 
xmm ^ ixT 1/ t> J: < . ^ t > (iff \z.m.mmx ^ 
HTi^Tt> J:< . ^ h\z.m.m^jm-mm&.^Kx\^ 

^h<r>xhoXi,x<. :inib<ommi^<o\^^'rHhtf\ 

5 3® ^ ^ ^ t? D N A >r t C $ n 5 O ^ „ 
[0 0 2 31 ^:i±\cmi^Lt:±^^tm2. 5 k bOD 

(0 0 2 41 ^%e^<Ov?e Knv^t*3 y >g^v'y-fe:^r- 
-^$r3-K-r5a^^^^tfDNAif>fr (Aj^;t) iJ, 

[0 0 2 5] ^tzs :^^m(Oi^^ pDv^f ^y 

^^mPk^'^^rztb<Dmm^^^^(r>^msiinxhix 
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[0 0 2 6] ^^m<oAm}i^mx-t^ztr^-^t^. 

h^t?-:^y:^^ K-<i> ^-<b LTWt, m^^. ^m^3 
-2 101 8 4-^^^(c:i2mcO>^^^^ KpCRY3 

0 : 7 6 5 7 S^-^j;:m^Z^S.m<Dy'y>^ 5 K 
pCRY21, PCRY2KE. pCRY2KX. pC 
RY31. pCRY3KE^OtpCRY3KX ;^^§g^ 

1 - 1 9 1 6 8 6-^<i^^lCl2|feO><7X^ KpCRY2 
j^tfpCRYS ; I^HBSS 8-6 7 6 7 

cOp AM3 3 0 ; i»t5BBS5 8-7 7 8 9 S-^^^tClS^ 
(OpHMl 5 1 9 ; 4$§flBg5 8-1 9 2 9 0 0^<i^^(C 
fa^cOpAJ 6 5 5. p A J 6 1 l&t/pA J 1 8 4 

4 ;4t^BS5 7-1 34 5 0 O-^tCfE^Op CG 1 ;^ 

8-3 5 1 9 7 -^<iir^(Ci2^(^ p C G 2 : 4^P8ff8 

5 7- 1 8 3 7 9 9-^<i^^tCl2ife<OpCG4&t;pCG 

[0 0 2 71 ^-0^=^ V ^mmmo^^^^ ^-^-x^m 

(D*^*J^L<. 0iIx.ff:/7;^^ KpCRY3 0. pCR 
Y21, PCRY2KE. pCRY2KE. pCRY2 
KX. PCRY31. p CRY3KEj^Urp CRY 3K 

[0 0 2 8] ±15^7^5: K^^t^' — p CRY 3 0^111 

^ (BrevibacteriuiD stationis) IF012144 (F 
ERM BP-2515) t^h^y^^ KpBY5 0 3 
(wOT'^^^ V(OmMz^l^Xtti^m¥l " 9 5 7 8 

s^^j^m^m) DNA^iiaiu ^j^si^xh o i -e^ 
^B^^^t^DNAmn^m^mx.. mmmmEc or 

•f. ::nb<?3^(^>i-$r:?'^:^^ KpHSG2 9 8 (^#s 

<OE c o R I , K p n I ^^iRXJ^S a 1 I 
ia;^iitfr irtCi 19, ^7^5 K-<^^-pCRY 3 0 

(0 0 2 91 2fet-. ±lci:/7^^ K-<i^i5'— 
^ri^grrlSAt|FrK-*5j;a:Mf?byS::7'7;^^ K-<^^"^ 

i^:^llic;£;i:r s i t^r— ^-e^afStT¥yt5f^^^8^:-t• 
6^^ *fcfiii^/j:Tyy^-DNA<0#^TtCDNA 

[0 0 3 01 V^^^S: KpCRY3 0^co:*:^?g<7)Arr 
}f<omA^-t. KpCRY3 0^$iJ[Jg^^E c o 

-fe^?'— ^$:3J-K-r^ii^^^^tPDNA^>^- (A^ 



[003 1] ^<DXt>iZLX7^J$.^ti^-:fyP^^ KpC 
RY3 0lC:^^?q(O;fc:#$;i»5j(^t,2. 5 k h<OAmn^m 
ALfcmg|;?L7'^x^ m, L-y v^voMailc^fiSiic 

^?g#e>tt::tL^>^7^^ KpCRY3 0-da pA^ 
KpCRY3 0-d a p AOf^j5^;)^ 

[003 2] Z(DXo\ZLXjm,^ti^i>li Vx2i^^z2 

Avxi^^±!^<Dmmm^m\^^xL-v v^v^r^^ic^ 

[0 0 3 3] ;$:%§gtcj;5 7^7>^^ Kr?I^M^*L95 

xy !>A • y'^/^AM J -2 3 3 (FERMBP-1 
4 9 7) . yi-if^^^y'V^M.' yy^<M.MJ-2 3 3 
-AB-4 1 (FERM BP- 1 4 9 8) , :/ue'y< 
;?-r y »>A • :77^^i^M J -2 3 3-ABT- 1 1 (F 
ERM BP - 1 5 0 0) . yutr^^^T^y ^J^- yy 
^<-£hM J -2 3 3-ABD-2 1 (FERMBP-1 
4 9 9) ^;d5WbtL6o 

[0 0 3 41 ^"^43. ±15^0 PERM BP - 1 4 9 8(0 
m^W:. PERM BP-l 4 9 7(7)il^$r^^<»:Lr 
D L - a - T ^ /eSSftflSii^lSSdfjtcf^^-^nfcai^ y 
-/^3^^^:^i^^±^fe-Cfo 6 (l^i^Bg 59-28398^^ 
®t^3~4fli#Ra) , ^ySi, PERM BP-1500 
PERM BP~l 4 9 7(Dmm^m^tV 

x-h^ (i#p^Bg6 2-5 1 9 9 s^-<^m^m) » 

JC, PERM BP- 1 4 9 9cOli^riFERM BP- 

1 4 9 7(^ii^^^^i:u)tD-o-T^ /iSi^T^r^: 

i— t?;i5^t±^-^T'ar>^ mmme 1 - 1 7 7 9 9 3 

-^^^^fi^) . 

[0 0 3 51 ztib(Dm±^<omic^ :/i^tf/<^7"y 

in • TV-^t— T'/-^^ (Brevib£M:terium ammoniagene 
s) ATCC6 8 7 1 , ISIATCC 1 3 7 4 5, |^AT 
CC 1 3 7 4 6 : :/WtV^i5r7^y . ^^^y 

(BrevibacteriuiD divaricatum) ATCC14020; 
IT^Ut-z^^xy • ^i?' h>'T-P< (Brevibac 
terium lactofermentum) ATCC13869;^y;^t 
/^^r^ y A • ^fV^%%J>. (Corynebacterium glutani 
icum) ATCC3 1 8 3 l^^?i±^gS[ii^i LTfflV^S 

(0 0 3 61 ^^j^^J. LTyi-tf/N'^S'T^y r>A . :7 

V^^AM J -2 3 3lS5^^0||$^^^ffl^^S^i^, ^M«^255 
Kp BY 5 0 2 (!|$CTBg6 3-3 6 7 

8 7^:i:^^#fig) <nfz^^ n'^mm^mnxh^m%t^ 

h^<DX. -eojip/^Jt^lcH, ;^il^J:i9y7>^5 K 
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pBY5 0 2^m^'t^^ti>'^M^l-^\ '^(r^X.bfii'f 
y7.% Kp BY 5 0 2iSr^5fe-f*^:^^t LTJi, fiajx. 

[Bact. Rev, . 3 6 , p. 361-405 (1972) # 
Wi . ±12:/^;^^ KpBY5 0 2^A^6^twp^*1-6 

[0 0 3 71 y [>A • :7 7/^AMJ- 

2 3 3(O^W$r^^^.ic|Jai^t-5»^<ori?' y v?v;*-u 
(SS : 0. 2-5 0^1 g/ml) tL<«t^f'v^ 
»>ix:/n^K 0.2'-5 0Mg/ml) ^$r^ 

tf^^lc:. iml ^^iii^l 0j^iat;i?:c6J:9tw^i®L. 

M J - 2 3 3 m5i5ll«c;i5^^t>tv5o 

A • 77^^AMJ - 2 3 3*5l£SI^-^<OS^nS:/7^^ K 

(Dmnm^mti^xit. :x tr • ^^yst/^/vK- 

:=^r • ;«7ci h3J^7lcov^T^9lbi^TV^^> J:^t:: [Calvi 
n, N.M. and Hanawalt, P.C. , Journal of Bacteriolog 
y. 17 0 , 2796 (198 8) ; Ito. K. , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, _52,, 2 9 3 (1 9 8 8) . DNA^ 

^il^<0/</VXiSii® [Satoh. Y. et ah , Journal of 
Industrial Microbiology, 159 (1990) # 

[0 0 3 91 JifS<D;^i5fe'CJ^®^«|Ur#bttS>^t K 

m?L\t^y^y^^<^'r^)^j>s • >^7/^amj - 2 3 3 
[0 0 4 01 ^iii-i^i^M. mMU. wm.%^^tsm 
{i^fvzj^y.^ mm^m\ 

[004 11 mmn. mm. m^^(Dttti^^ 

1 0. ti!'^L.<it7'^8i^^^t^^Ztt^X^. 



5. 

[0 04 21 i^#|g8^6^i0^^iE|«Sl^, L < 111 
-5^1:%. 5Elc$?mt<ll2~3^1:%T*^-5. :i 

[0 0 4 31 Z.(DX9\Cl.X'^ibfl^^m^i^^h^^M 

i^^M^x. ?i^xnm^^mmmxm^i.. L-yi^v 

[0 0 4 41 L-Vi^>±J^5Lft\Ci6),^Xn^ ^fhh<0 

mi^^^<o^^m\^^^ztii^x^. h^^^^nm^^mm 
L<\tmmmmtLx. h^\^^nm^^mmcmmitL 

[0 0 4 51 L^^LX:^^miC^Kit. ^/u^-^^, 

±i^m$kmwx\±m{^^mmtmm^^x. l - y 

[0 0 4 61 ^/i^^-y^t±m<oi^m^Wxnmt^^m 
#f^b<rt:i^^)2 o-j^4 ot;. mzm2 5X:<0 

[0 0 4 71 ^^'r^L'Vi^>\t^ti^i$m.^<o^ 
^KJtMf)^h^m^iiSL'ti>ztf>>x^ ^« 

[004 81 

mmm] ^y.±ic^^m^:WimLx^ti^K Tm<Dmm 
[0 04 91 mmmi 

y^ufy^>77^y • >^7/^-^M J -2 3 3mm<oi>\i 

(A) :/l^t^^<^xy [>A ' yyy^M.MJ - 2 3 3<D 

-I^^^^A^^ [fm.:^m2^^ {UHJ^SO^ 7 
g. K2HPO4 0. 5 g, KH2PO4 0. 5 g, Mg S 

04 0. 5 g. F e SO4 • 7H2O 6mg, Mn SO^ 
4'-6H20 6ing. m^^^^2, 5 

5 g , ir^f'y 2 0 0 /X g . ig^^r ^ > 2 o o ^ g . 

;;^2 0 g, |?g@7Kl I] 1 n-. :/H:^/<^-f 
y • ^^^-^AMJ -2 3 3 (PERM BP-14 

9 7) ^^^mmm^m^x^mL. mw^Mi^it^ n 

htlitmi^^ 1 0 m g /m 1 (Dm&iC V y'^- A^r^O 
1 0 niM N a C I - 2 0 mM h V :^l8af?^ ( p H 8 . 
0) -ImM EDTA-2Na^?^l 5m 1 IC^^U 

\\zfj:^xo\zmm\^. 3 7'x^ximm^mi^ito 

\z Kx'>/ueSS?f- h y e^A^^$l«^;di0. 5%\zfj:h 



-6- 



It, nhiflfzDliA\:ilOmMh])P^mam (pH7. 
5) - IraM EDTA • 2Na^?S5m 1 ^Wx.. 4 

100 501 (B) B^K.{^(omm 

±12 (A) ^-Q%fz'/\^\^^<^y'^) "^A • yy/<^M.U} 
-2 3 3cO^DNAS^0I[(O9O|i 1 $r©jRRfi^9??B a mH 
I SOunits $rffil\ 3 7t:-Cl^KS^r-$^^^5^ 
^L/c, ^(DBaraH I3:>«DNA*;:^D--Vr^^' 
^"PHSG399 (^Jgit J; rfJiS) ^^M^^B a 

5 OmM h y Xig^S^E (pH7. 6) . 1 OmMi^ 
V—JX^. ImMATP. lOmMMgCl 

(00 5 1 ] (C) i/M KPi^e=JU 

ytT-3yjE7627 (dap A) "Cfc-S [ ( ) 

type) ^^^] . ±I£ (B) ^Itf^^bttyE::/^ ^ K^g^ 
mt^/^i^'^J^Wi (Joumalof Molecular Bi 
ology, 5_3, 1 5 9, 1 9 7 0) (C J: f? tfrfS^i^^ai y 
tr • =1 y J E 7 6 2 7t^^J&^temL, ^^n^J,:7nL 
:^=«-/U5 0mgSr^tf31^^^ [K2HPO4 7g. 
KH2PO4 2g. (NH4)2S04 Ig.MgSO^- 
7H2O O.lg. :^20g, yi/V20mg 

STJ^^^l 6 g^^©;icl 1 tC^ii?] ica^L/to 
[0 0 5 2] C<^J#^±<D^W^^£r^&(cJ:>?f^g^^:^« 

m^^xm^ltkZ,^. •:fy:^X KpHSG3 9 9cDg^ 
2.2 k b<ODNAm}il^fBA.^ g$j^8 k b Olf AD 

10 0 5 3) ^:K$:pHSG399-dapA 



10 0 5 4] (D) v^t: V u =1 ]} >miy y± ^ - 

-^^■^^"K-r^itfe^^^tfDNA^^ (A) E^M-(?^-y- 

-b^ (C) KpHSG399-dap 

\c^^rLi>DNAWAm}i^. i^^m^ji^s^ti^-fi^^mit 

-t^iti^ic. KpUCl 1 9 (^iS5^ ct 0 rti 

iSe^^'&tpD N A^;r^^ Tia^O *3 D -y-:/^ D >- 

loo 5 5] ±fd (C) ^-Onity^y^^ KpHSG3 

9 9-d a pA^r^JISi^?^BamH 1 . S a I I 
LIthOk. KpUC 1 1 9$:$fJPK»I^Bam 
HI, S a 1 I -C^I^L^t)<0$:ig;>^U. SOmMhy 

(pH7. 6) . 1 0mMv^f"3^;^U^ h- 
/K 1 mM ATP, 1 OmM Mg C 1 2-^.0^X4 D 
NAy;)tf— ^lunit <^^fi^^^:^tot 
*^SI^«^-Cib6) . 1 2t:-Cl 5^r^isil£;^-t!:. 

v^l>A^fc (Journal of Molecular Biology, 5 3 , I 5 

9» 1 9 7 0) (c<t oiJie:^^^^: y tr • =3 y J E 7 6 

2 7^^?^®^^L, r>'fcVy :/5 0mg^^^tp31^ 

[K2HPO4 7g, KHjPO^ 2g, (NH4)2 
SO4 1 g, Mg SO4 • 7H2O 0. 1 g, ^/u=i-;^ 
20g. Vi^>20mBRX^m%l e g^mWAl 

mm] izmwLit, 

10 0 5 7] z(Di^mh(r>±^w^^m\zx.r>m{^^m 

3.2 k bt^DNA^K-tC^lJx.. ^^m2. 5 k b(?5ifA 

DNAfr;i-:65is*^ixfco ^m(DmmvmmLitt^ 

:^$;^2. 5kb<DDNA»fK-(7)$il(!S®^?^m0^Hl^ 

holt. :L<ov\^Amn<Dmmmmm^M.mm^^ i tc 
[005 8] * ^c±l^-e^^fcy 7 ^ ^ K^^ssyi®^^ 

Tiaco^ 2 t:i:^-f o 
[0 0 5 9] 
1^2] 
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:/^X^HpUC1 19-dapA 



mmsm 






BaiiH I 


1 


5.7 


HiDd IH 


2 


3.5> 2.2 


Pst I 


4 


3.4. 1.2. 0.7, 0.4 



C 1 1 9-d a p A^^igLfCo 
[0 0 6 01 i^JilCi:i?v?t KnvJt^=i »; Vfev/^--fe5^ 
„^^3-Ki-$ii^T-$r^tf:*:#$j55*^j2. 5 k bo 
DNAt^y^r (BamHI-Sa 1 I i^r^i-) ^%^^tiP^ 

(00 6 11 gum 

Ute^lcD (D) ^-C#P>n^CV?fc Kov^l^ny Vg^v/ 

UC 1 1 8*fc(:ipUC 1 1 9^ffit^a^^x:^=¥V;^i? 
U:;^'^ KPI^^ (dideoxy chain termination ^) (Sa 
hger, F. etaL, Proc. Nat. Acad. Sci. USA 7 4. 54 

6 3. 1 9 7 7) \cx^m2\z^Ltzmmm\::^^^x^ 
1 0 0 6 2 1 ^(7>mmmm^(D:t-'f> y -t^^ v^/^ 

S3 0 im(r>T^ /m^^- h*^^9 0 6<Dmmn^^ 

[0 0 6 31 

[lk:4j 

RY3 0(^f^/^ 

(A) Kp B Y 5 0 3<DP$!i 

KpBY503tt:. >^U'if^x<i7ry - ^^5^ 
5=-;^-^;^ I FOl 2 1 4 4 (FERMBP-251 
5) t^b^m^fiit5;^^Mm\0;^:^^/vh><Ozry>^ 
^ KT-fcO. 4^§9¥l-9 5 7 8 5^<i^^tC|a«60J:9 
tdLTsSMUfCo H^^JSfe^ifeA^ifi [^^2g. (NH 
4)2804 7g. K2HPO4 0.5g. KH2PO4 0. 
5g. MgS04 0.5g. FeSO^- 7H2O 6m 
g, MnS04-4'-6 H2O 6 m g . mB=^^^ 2 . 5 
g. :*if^yBfe5 g. }:f^:t>2 0 0 tig. i^m'f'T^ 
y20 0Mg. i//l'=>";^2 0gRD=^g?Kl I] 1 1 

ic. >^utf/<i^xy t>A . ;^^^^3^:=l>^ I Fo 1 2 1 4 
4^^tti^jg5i^^^^r'^lit. iif*:^^if:)fc. nhti 

[2 5mMKy>^ (t Ko:^f'>;^^/t-) T ^ / ;^ ^ 



:^7y -SDS*^ [0. 2N NaOH. 1% (W/V) S 
DS] 4 0ml^^L. ti^;^>(C^g^LT^iatCTl 

[SMW^m^V ^J^mme Om l . g^®?l l. 5m i . 

^lPLT;!)^e)7K7K^j::i 55^f^i^®trc« 
[0 0 6 41 @i|ife±aiS:iS.D'tt-5i^L. 4t:'Cl0 5^ 
ra. 1 5. 0 0 0 X g <o^t>^m\^t^\i. ±Mm^% 

[0 0 6 51 :iiX{-^l:<^:7:i:y-/P-^ni:i/Jv/UiH?0^ 
(:7zi:/-/V : ^nt33^yl/i^= 1 : 1 ^glP^ge) $:;!lD;t® 
^L/c^. ^'L^^tC^t. ^aT-C55^t^. 15,00 
OX g(Oii^v5>«l(cj5-tt. TK^^lEjiRLfco y^m\z2i^ 
gco:ii<$^/-/^$r5Dx. -2 0t:-ci^rp^i^g^. 4t: 

X* 1 o^f^. 1 5. 0 0 0 X g (Dm^b^m^cM-f. ttm 
1 0 0 6 6 J ttm^m^^m^. t Etmrn [ h y ^ i 

OmM. EDTA 1 mM ; H C 1 tcT p H 8 . 0 

m 2m\KmmLtz^ mmm^^mt^i^^j^mm [5 
im^(OTEtmmi 0 om 1 id^fb-tix^^ 1 7 0 g 

^^^^-^fcf^] 15ml tlOmg/ml3i^v?'>A 

ymm 1 m 1 $r^7:r. 1 . 3 9 2 gy 

m 1 lC'g';b-tJ::rCo ^<r>mm^l 2X:X4 2^F^. 1 1 

6.0 00 X g<o^iL^^mi:n'orz^ 

(00 6 71 KpBY5 0 at^^^HMtttCi; 

> K^^^-CiS^C>^*Olffi|ffi;^>e)&^ i: ^> r t ic J; ^? . 
(0 0 6 81 lSJci^-cr<o5>Pif0?=£r^fi:o-f yT^;wT/u 

KpBYS 0 3€r^tf3^?ff 

tc3Mg^K-f h y ^A^?ge^§i^«a[3 omMtc^^]^J^L 
tzm. 2mm=^^/-/i^^m^. -2o'cimmmy^ 
ti, z<Dmm^i 5,oooxg<Dm*b^mic^^\irD 

NA=5rit|S^$^. y^;^^KpBY503$:50Mg^ 
[0 06 91 (B) Zfy:^^ K^^^-pCRY3 0 
T'^^^: KpHSG2 9 8 (^jgit®) O.S^/giC^I 
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fig^^Sa I I (Sunits) 3 7 1; 1 ^^H^t^^it. 

[0 0 7 01 ^le (A) r^x*mmLtzyyp^^ Kpby 

5 0 3<02m gt-^JES^I^Xho I (lunit) $:3 7t: 

m^mmm^<DAm^-Mii^m&t lt#^ 5 omM 

h})^mmmpH7. 10mMMgCl2. 10m 
Mv^^^XU^b-yK lmMATPST/T4 DNA 
'J:«f-if lunit iCt£^^^{c^^^^^itL. I6t: 

3 y jMi 0 9=3>ii*x> h-t/w (^igitM) ^Mnu 

[00 7 1 J ?^g«H»:^W:3 0;i g/ml (Sif^iRS) 
(r>:^i'^>(i^>, \00u%/m\ (S^^Sfi) O ] P 
TG {-<y:/ni^/i/-i8-D-^:^-;)(/7^' M^7/'> 
K) lOOMg/ml ox-gal (5- 

yy^y/i^Y) ^^tfL^jfi (hyT'hv'iog. 

:n=^X5 g. Na C I 5 \ U pH7. 

2) -C3 7t:{cr2 4P^milU, LT^P>tl 

^^^yT^X K$:TA';t7i)-SDSi^ 
[T. Maniatis, E, F. Fritsch, J. Sambrook, "Molecular 
cloning' (1 9 8 2) p 9 0-^9 1 ^fiS] *Cj;l9fl&ffl 

[0 0 7 21 iSr^^li^^. -fyy^^ KpHSG298(7)S 
a 1 l%mz':fy:^% Kp B Y 5 0 3 E&^|?Oj^4. 0 k 
h(r>%YxtmX^h.1t':fyy^^ KpHSG298~or 

(0 0 7 31 i!fc{C|^^cO:^&^^l\ ^IB (A) 3I-C# 
hMz,^y7s% KpBY5 0 3DNA^rtJPR^^Kp n 
1 2^tfE c oR I ICTfeaLT^^f>4x6*^2. 1 k 
DN AEfr>i-^±ie>^7^ ^KpHSG298-oriiO 
Kpn I^T/Ec oRIgp{fl[(;:^^t2-^>:/U. 
^ K-<>!'^'-pCRY3 O^HSLfco 

[00 741 

-fy^^ KpCRY30-da p A^^f^fi^feUt^ y 

%mM\(0 (C) ^•e^btifc:^^;^^ KpHSG3 9 
9-dapA 5|x g^rtlUffl^^BamH I , Sail 
^^Sunits 3 7t:-Cm^^$-&^^t. ¥ 

B a mH I y :/;(7™(^?ii^i; 
l/zl$r^i^L. 5 0mMhy^®®?9? (pH 
7.6). 1 OmMv^f'^j-^^^ h— /l^. ImMAT 
P. 1 OmM Mg C 1 2*5J:U!T4 DNAy;?f— ^1 
unit <D^^^§:^:toL (^fife5><D»Sli§«#«§^-Cfo 



S) . 1 2t:Tl 5B$^s:^£;$-i!:^^^F-a:fc, 
[0 0 7 51 rODNA$r$>i{S^^B araH I 3units 
Srffil^3 7t;T*l^r^S^^-^5>«Ljttc^<l:. Hiife 
^3<0 (B) iS-Cl^C^tvfcr?'^;^^: KpCRY3 0 1 
/i g^^Jjll^^B amH 1 lunit^ffil\ 3 7^-01 

(pH 7. 6) , 1 0mMS^^;*-;^U^ h— I 
mM ATP. 1 OmM MgC I 2^X.XJ^T4 DNA 
y;?/-- ^lunit <^^J5g5>^^ADL 
Jl^S^ffc^) . 1 2t:r*l 5^FfgSf£:$-t^^^$-ii- 

a:yer-=5yjE762 7^>S:7gs^|ftu. ij-i-^^ 

^»5 0;i g/m I [K2HPO4 7 

g. KH2PO4 2 g. (NH4)2S04 1 g. Mg SO 
4'7H20 0. Ig, 2 0 g. yv^>2 0m 

^Rxj^m^i 6 g^r^^Tki 1 Kmm'] \cm^\.it. 
[0 0 7 6] z(r>mmh(r>^mm^'^m\cx,^m^mm 

8. 6 k b<ODNA^>^-(Cj[J0X-. :fcc^ ^ 2 . 5 k b <Dif A 

[0 0 7 71 ±.Umn<mm^fitzy^y:^^ KDNA 
[0 0 7 81 ^fs,y<?}^y^m^m\'^xik(r>t 

[0 0 7 9] yuf/^^^xy ^M. • :7^y^iNM J - 2 3 
3 (PERM BP-1497) T'v^^^^KpBYSO 

2^*^^ 10 0ml (om^Ami&xM^mmvjm^x 

^HL. -<^->v >G^i ^^5/ h/m 1 tc/^eJ: 

il^^r 2 0ml (Oy</^y>mB^ (2 7 2 mM 
Sucrose. 7mMKH2P04. lmMMgCl2;p 
H7.4) \ZX^t^Lit. ^ hlC-^i^^mt^^mVXM 
5ml (Dy<JUy^mi^mzUM\^s 0.7 5m KDfm 

mt. ^^xmhrnt^yy^^ YDNA^mso u 1 1 

{y<^:!^yVitm ^^^^X. 2 50 0iJ</i-h. 2 5m 

ito ±ML^sm\<DmmAmmz^Lsox:{zximm 
tsm^Am^mm\zm.m L3ot:T2'-30 rmm t 

(A) mzW&(0^m^m\^Xiryy>.X Y^mit^ z<D 

-fyy^^ Y^^mummx'miyux. mmYs<r^^^ 

[0 0 8 0] 
1^31 
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^3 :/5X5HpCRY3 0-dapA 



^pCR 
Y3 0- d a p At^^ LfZo 

[00 8 11 fliS. T'^^^^KpCRYSO-dapA 

J 2 3 3-d a p Alt. ^il^mo<tJmmiT@ 1I&3 

^ 1 6 BH-C r^XWH^F^l 2 6 5 9^ (PERM 
P-1 2 6 5 9) <b tr^ft^ttTt^-So 
[00821 Hlfe^as 

:/7;^iKpCRY30-da p A<D^m\± 
iriaoA^ifil 0 Om 1 ^5 0 Om 1 ^H:^:7 riSc 

J 2 3 3-d a p A^^t^U. 3 0 t:tcr 2 4 ^^g® 
^II^^TO^^, I^^iCt-C^^LfcA^jfel 0 0ml 
<£r5 0 Om 1 ^H^77>^=3tC5>ziU. 12 0t:-ei5 
^^r^gS^Ht^titOiC, Im 1 ^rc»9 5 Ocells <Dm^\^ 

■f-7^>:/v^r 1 5 /i g/m 1 <Diii^-e^^;Di]UybAi#«yt 

/Co 

[0 0 8 3] z<D^f^M. :^i"^^i>^zymm:i^xxfmmM 
-rfj:t>-h^yyy^^v<oMm(o^^^^mmL 

ft. 

[00 84] mmme 

mm (^ifeO.4%, mWtT>=^=^^J^l, 4%. KHg 
PO4 0.0 5%. K2HPO4 0.0 5%. MgSO^- 
7H2O 0. 0 5%. C a C 1 2 • 2H2O 2 p pm. F 
e SO^- 7H2O 2 p pm. Mn SO4 • 4'-6H20 
2 p pm. Z n SO4 • 7H2O 2ppm. NaCl 2 
ppm. ^:t^>20 0 fi g/ \ . ^T^V-HCl 
100Mg/l^ ;0-tf5/e?O.l%. g^^:x^;^0, 1 
%) 1 0 Om 1 $:5 0 Om 1 ^H:^:7^;^:='(c5^a. iSS 
ll{iKll^pH7.0) uyj:^ywb'^<^7"y - :7 

(Brevi bacterium flavum) MJ— 233 — da 
pA (PERM P-1265 9) ^^SS^t. ilH^^tC 

^/)y=^—p^^ 5 gy \ <Dmmzf£^J:o\^D(i7.. 3 0t: 

ICT2 0r«1Sa^^^tTO:t, 







^mi}^<0±^ti (kb) 


BaniHI 
EcoRI 


2 
1 


8.6, 2.5 
11.1 



m (y/^3-;^5%. 

ri^^-e7A2. 3%. KH2PO4O. 0 5%. K2HP 

04 0. 0 5%. Mg SO4 - 7H2O O. 0 5%. F e 

5 O4 • 7 H2O 20ppin. MnSO^- 4^6 H^O 
20ppm. t';i-^>2 0 0 /I g/ 1 . ^r5>-HC 
1 1 0 0 M g/ 1 X ^ /KO. 3%. m^^^:^ 

0. 3%) COl 0 0 Om I $r2 1 ^^^m^mcitih 

mm (12 ot;. 2 0^^) mmmmmm<o2 

Om I Sri^^UT. iH^^l 0 0 0 r pm. ii^g 1 v 
vm, ia^3 3t:, pH7. 6(cr2 4^P^^*^tTo 

(0 0 8 61 ^HJI^T^. ^^!fe5 0 0ml;5>bS^^5> 

Hicr^H^, ma£®7Kicr2ai5fe^u/bii«c>£:SiS; 

[ (NHJ2SO4 2 g/l ; KH2PO4 0. 5 g/ 
1 ;KH2P04 0.5g/l ;MgS04'7H20 0. 
5 g / 1 ; F e SO4 • 7 H2O 20ppm;MnSO4 
•4-'6H20 2 0 p pm ; ^ Vlt^lil 0 Om g 
/ I ; pH7. 6] 1 0 0 Om 1 tC®®^, S^SSiSfS 
^ 2 1 ^il^it*?«t^ttii^. ^/u=2-y. 9 g $:^JtiD L 
"C. [Hlte^3 0 0 r pm. ^^1:0. 1 wm. SS3 
3t:. pH7. 6(CT2 4P#r^^^£;^tTo)to 
(0 0 8 71 Rf£:«^T^. mt^^^m (4000 r pm. 

1. 1 g/ 1 X'hofz. 

[0 0 8 8] r(^^J^«^T^<O^||?g^5 0 0ml ^ 
L-y-i^VOlS^^^m^-frfc^ ^O^^. 3 0 0mg 

[0 0 8 9] ^it. it^mtLx. mm<r>^mzx. >^ 

Utf^^^'xy • yyy^M^ (Brevibacterium flavu 
m)MJ-233 <FERMBP-1497) ^rJSH 

u mm<o4kmcxj^f^^^'^tim±-mm'p<DL-v i^i^ 
0,6 g/ \ xhoti^ 

[0 0 9 0] 
lit 5] 
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[1121 :k^^^m2. 5kh<D:^^mDUAm}f<Dm. lit2^(D\] 

Met Ser Thr Cly Leu Thr Ala Lys Thr Gly Val Glu His Phe Cly Thr 

15 10 15 

Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 

20 25 30 

He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Cly Leu 

35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Cly Glu Ser Pro Thr Thr Thr 

50 55 60 

Ala Ala Glu Lys Leu Glu Laj Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu lie Ala Gly Val Cly Thr Asn Asn Thr Arg Thr 

85 90 95 

Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Cly Leu 

100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Cly Leu Leu 

115 120 125 

Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 
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Arg Arg Leu Ser Clu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

Gly Ser Gly Phe lie Ser Val He Cly Bis Ala Ala Pro Thr Ala Leu 

210 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Ai^ Leu 

245 250 255 

Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Clu Arg Glu Leu 

275 280 285 

Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu 
290 295 300 
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mm 

ATG AGC ACA 
Met Ser Thr 
1 

Cn CGA GTA 
Val Gly Val 

ATC GCT GCT 
He Ala Ala 
35 

GAT TCT TTC 
Asp Ser Leu 
50 

GCC OCT GAA 
Ala Ala Glu 
65 

GAT CGG GCG 
Asp Ai^ Ala 



TCT GTG GAA 

3^:0521 



GGT m 
Gly Leu 

5 

GCA ATG 
Ala Met 
20 
GCC CGC 
Gly Arg 

cncrc 

Yal Leu 

AAA CTA 
Lys Leu 



ACA GCT 
Thr Ala 

GTT ACT 
Val Thr 

GAA GTG 
Clu Val 

GCG OGC 
Ala Gly 

55 

GAA CTG 
Glu Lea 
70 

AAG CTC ATC GCC 
Lys Leu lie Ala 
85 

cn GCC GAA GCT 



AAG ACC CGA GTA GAG CAC TTC GGC ACC 48 
Lys Thr Gly Val Clu His Phe Gly Thr 

10 15 
CCA TTC ACG GAA TCC GGA CAC ATC CAT 96 
Pro Phe Thr Clu Ser Gly Asp He Asp 

25 30 
GCG GCT TAT nC Cn GAT AAG GGC TTC 144 
Ala Ala Tyr Leu Val Asp Lys Gly Leu 
40 45 
ACC ACT GGT GAA TCC CCA ACG ACA ACC 192 
Thr Thr Gly Glu Ser Pro Thr Thr Thr 
60 

CTC AAG GCC CTTT CGT GAG GAA GTT GCG 240 
Leu Lys Ala Val Arg Glu Clu Val Gly 
75 80 
GGT GTC GGA ACC AAC AAC ACG CGG ACA 288 
Gly Val Gly Thr Asn Asn Thr Arg Thr 

90 95 
GCT GCT TCT GCT GCC OCA GAC GGC CTT 336 
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Ser ?al Glu Leu Ala 
100 

m cn GTA Aa cct 

Leu Val Val Thr Pro 
115 

GCG CAC TIC 
Ala His Phe 

130 
TAT GAC ATT 
Tyr Asp He 
145 

AGA CGC CTG 
Arg Arg Leu 



6GT GAC CTC 
Cly Asp Leu 

TGG TAT TCA 
Trp Tyr Ser 
195 



GGT GCA 
Gly Ala 

CCT GGT 
Pro Gly 

ACT GAA 
Ser Glu 
165 
GH CCA 
Val Ala 
180 

GGC CAT 
Gly Asp 



Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

105 110 
TAT TAC TCC AAG CCG AGC CAA GAG GGA TIG CTG 384 
Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

120 125 
ATT GCT GCA GCA ACA GAG GTT CCA ATT TGT CTC 432 
He Ala Ala Ala Tbr Glu Val Pro He Cys Leu 

135 140 
CGG TCA GGT AH CCA AH GAG TCT GAT ACC ATG 480 
Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
150 155 160 

m CCT ACG ATT TTG CCG GTC AAG GAC GOC AAG 528 
Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

170 175 
GCC ACC TCA TTG ATC AAA GAA ACG GGA CTT GCC 576 
Ala Thr Ser Leu lie Lys Glu Thr Cly Leu Ala 

185 190 
CAC aA CTA AAC err cn TCG Cn GCT TTG GGC 624 
Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
200 205 
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GCA TCA GCT TTC ATT TCC GTA ATT GCA CAT GCA CCC CCC ACA GCA HA 672 
Cly Ser Gly Phe lie Ser Val lie Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CCT GAG nC TAG ACA AGC TTC GAG GAA GGC GAC CTC GTC CGT GCG CGC 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Clu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC GGC AAA CTA TCA CCG CTC GTA GCT CCC CAA GGT COC TTC 768 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Cly Arg Leu 

245 250 255 

GCT GCA CTC AGC TTC OCA AAA GCT CCT TOG CGT CTG CAG GOC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Cly He Asn 

260 265 270 

CTA GGA GAT CCT CGA CTT CCA ATT ATC OCT CCA AAT CAG CGC CAA Cn 864 
Val Cly Asp Pro Arg Leu Pro He Met Ala Pro Asn Clu Arg Glu Leu 

275 280 285 

GAC CCT CTC CGA GAA GAC ATG AAA AAA GCT GCA CTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Net Lys Lys Ala Gly Val Leu t** 

290 295 300 



-15- 



ATG AGC ACA 
Met Ser Thr 
1 

Cn GCA GTA 
Val Gly Val 

ATC GCT OCT 
He Ala Ala 
35 

GAT TCT TTC 
Asp Ser Leu 
50 

GCC GCT GA/ 
Ala Ala Glu 

65 

CAT CCC GCC 
Asp Arg Ala 



Ta GTG GAA 

lit4i<73 2] 



GGT m ACA Ca AAC AOC CGA CIA GAG CAC TTC GGC ACC 48 
Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 

5 10 15 

GCA ATG GTT ACT CCA TTC ACC GAA TCC GGA GAC ATC GAT 96 
Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 
20 25 30 

GGC CCC GAA GTC GCC GCT TAT nc Gn GAT AAC COC TTC 144 
Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 

40 45 
Cn CTC GCC OGC ACC ACT GGT GAA TCC OCA AC6 ACA ACC 192 
Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

55 60 
AAA CTA GAA CTG CTC AAC GCC GTT CCT GAG GAA GTT GGG 240 
Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
70 75 80 

AAG CTC ATC CCC GGT CTC GCA ACC AAC AAC ACG CGG ACA 288 
Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

err GCC GAA GCT GCT GCT TCT OCT COC GCA CAC GGC CTT 336 
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Ser Yal Giu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

TTA GTT CTA ACT OCT TAT TAC TCC AAC OCQ AGC CAA GAG CGA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 

115 120 125 

GCG CAC TTC CGT CCA AH GCT CCA OCA ACA GAG GTT CCA ATT TCT CTC 432 
Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Yal Pro He Cys Leu 

130 135 140 

TAT CAC AH OCT GGT OGG TCA GCT AH aA AH GAG TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Cly lie Pro He Glu Ser Asp Thr Met 
145 150 155 160 

AGA CCC CTC AGT GAA TTA CCT ACG ATT TTG GCG 6TC AA6 GAG GCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT CAC CTC GTT GCA GCC ACG TCA UG ATC AAA GAA ACG GGA CTT GCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TGC TAT TCA GCC GAT GAC CCA aA AAC CTT GTT TGG CTT GCT TTG GCC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 
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GGA Ta OCT TTC ATT TCC GTA ATT CCA WT GCA GCC (XX: ACA CCA TTA 672 
Gly Ser Gly Phe He Ser Val He Cly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CGT GAG nC TAC ACA AGC TTC GAG CAA CGC CAC CTC GTC CGT COJ CCG 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

GAA ATC AAC CCC AAA CTA TCA CCG CTG GTA GCT GCC CAA GGT CGC TTC 785 
Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 

245 250 255 

GGT GGA GTC AGC nC GCA AAA GCT GCT TCG CGT CTG CAG CGC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Gin Gly He Asn 

260 265 270 

GTA GGA CAT CCT OCA CTT CCA AH ATG GCT CCA AAT GAG CCC GAA Cn 864 
Yal Gly Asp Fro Arg Leu Pro He Bet Ala Pro Asn do Arg Glu Leu 

275 280 285 

GAG GCT CTC CCA CAA GAC ATG AAA AAA GCT GCA GTT CTA TAA 906 
Glu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu «* 

290 295 300 

scroll 
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EJIIS^ : 1 
mn<D^^ : 906 
ggyiJcDl! : i&m 

S.ft\(DWM : Genomic DNA 

1*« : MJ233 

"RfSk^l-ie^ : peptide 
ffttte® : 1-906 

ATG ACC ACA GGT HA ACA CQ AAG ACX GGA GTA GAG CAC TTC GCC ACC 48 
Met Ser Thr Gly Leu Thr Ala Lys Thr Cly Val Glu Bis Phe Gly Thr 

15 10 15 

Cn GGA GTA GCA ATG GH ACT CCA HC ACG CAA TCC CGA GAG ATC GAT 96 
Val Cly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp 
20 25 30 
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ATC GCT GCT GGC CGC GAA GTC CCG GCT TAT TTC GTT GAT AAG GGC TTC 144 
He Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Cly Leu 

35 40 45 

GAT Ta nc Cn ac GCG GGC ACC ACT GCT GAA TCC CCA ACG ACA AGO 192 
Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 

50 55 60 

GCG GCT GAA AAA CTA GAA CTC CTC AAG GGC (HT (XT GAG CAA GU CGC 240 
Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

CAT CGG CCG AAG QC ATC GGC CGT GTC GGA ACC AAC AAC ACG CGG AGA 288 
Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 

85 90 95 

TCT GIG GAA cn GCG GAA GCT GCT GCT TCT Ca GGC OCA GAC GGC CTT 336 
Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 

100 105 110 

m cn CTA ACT OT TAT TAG TCC AAG CCG AGC CAA GAG CCA TTG CTG 384 
Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

gjGCG GAG TTC GCT CCA ATT GCT GCA GGA ACA GAC GH OCA AH TGT GTC 432 
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Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 

130 135 140 

TAT GAC ATT CCT OCT CGC TCA CGT \TI CCA AH CAC TCT GAT ACC ATG 480 
Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
U5 150 155 160 

AGA CGC CTG A6T GAA TTA Ca ACC ATT TTG GCC GTC AAG GAC CCC AAG 528 
Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 

165 170 175 

GGT CAC Crc Gn GCA GCC ACG TCA TTG ATC AAA CAA ACG GCA Cn CCC 576 
Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 

180 185 190 

TCC TAT TCA GGC GAT GAC CCA CTA AAC CTT GH TCC CTT Ca TTG CGC 624 
Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 

195 200 205 

GCA TCA GGT no AH TOG GTA AH GGA CAT GCA CCC CCC ACA GCA TTA 672 
Gly Ser Gly Phe He Ser Val He Gly His Ala Ala Pro Thr Ala Leu 

210 215 220 

CCT GAG TTC TAC ACA ACC TTC GAC GAA GGC GAC CTC GTC CCT GCG CCC 720 
Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 
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GAA ATC AAC CCC AAA CTA TCA CCG CTG HA GCT CCC CAA GOT CGC TTC 768 
Glu lie Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Cly Arg Leu 

245 250 255 

GOT GGA GTC AGC TIG GCA AAA GCT GCT TOG CGT CTG CAG GCC ATC AAC 816 
Gly Gly Val Ser Leu Ala Lys Ala Ala Ser Arg Leu Cln Cly lie Asn 

260 265 270 

GTA CCA GAT OCT CCA CTT CCA ATT ATG GCT CCA AAT CAG CGC GAA CTT 864 
Val Gly Asp Pro Arg Leu Pro He Met Ala Pro Asn Glu Arg Glu Leu 

275 280 286 

GAG GCT CTC CGA GAA GAC ATC AAA AAA GCT GGA Cn CTA TAA 906 
Clu Ala Leu Arg Glu Asp Met Lys Lys Ala Gly Val Leu m 
290 295 300 

mi] 



ndn[ I 



IIS21 



(51) Int. CI. ^ 

C 1 2 P 13/08 



A 8931 -4 B 



F I 



//(C 1 2N 15/60 

C 1 2R 1:13) 

(C 1 2N 9/88 

C12R 1:13) 

(C 1 2 P 13/08 

C 1 2 R 1:13) 

(72)i6§g# m}\\ 
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Cl9)B^®iSS^^/f (J P) (12) & |§ 1^ ^ ^ (A) (llMS^d3lS4^gfl#^ 

^^11^5-284970 

(43)i:^&§B 5 ^(1993)11^ 2 9 



(51)Inta' 
C 1 2 N 15/53 
1/21 
15/77 

C 1 2 P 13/08 



ZNA 

7236-4B 

A 8931 -4B 
8931 -4B 



F I 



C 1 2 N 15/ 00 A 



(2i)iusa#^ 


1#®^4-85167 




000006057 










(22)ai®0 


TJt 4 ^(1992)4^7 8 




M^M'ffW^iio^n-T^ 5# 2 ^ 






(72>^^^ 










mmmmmm^^ s t@ 3 # i ^ 














(72)^0^^ 


Am 








i^^wmmRm^^ 8 yg 3 # 1 
















mm 






















(74)f^31A 













(54) i^moy^m 'JT xJ\t^') >itf*t Kay:^— tf^n- K^T 5iSfe^DNAaif-ea>Wfl? 
(57) 

itfe^$r^tpDNAE^;t^¥SrL. rOit^^t^-^Sffi 

[?^;^1 r(ot^*r^y y ^-gfext K^y-f— fe?>^ 

y ^J^ • 7 7^<AMJ 2 3 3-d a p YO L - y i^V]^ 
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l^^n^O^m] y'V^A' yyy<M^ ( Brevibacterium 

/tf^ y VKf't Koy-^— ^ (E. C. 1. 4. 1. DNAo 



ATGACCAACA 


TCCGCGTAGC 


TATCGTGCGC 


TACGGAAACC 


TGGCACGCAC 


CGTCGAAAAG 


60 


CTTATTGCCA 


AGCAGCCCGA 


CATGGACCTT 


GTAGGAATCT 


TCTCGCGCCG 


GCCCACCCTC 


120 


GACACAAAGA 


CCCCAGTCTT 


TGATGTCGCC 


GACGTGGACA 


AGCACGCCGA 


CGACGTGGAC 


180 


GTCCTGTTCC 


TGTCCATGGG 


CTCCGCCACC 


GACATCCCTG 


AGCAGGCACC 


AAAGTTCGCG 


240 


CAGTTCGCCT 


GCACCGTAGA 


CACXTACGAC 


AACCACCGCG 


ACATCCCACG 


CCACCGCCAG 


300 


GTCATGAACC 


AAGCCGCCAC 


CGCAGaGGC 


AACGTTGCAC 


TGGTCTaAC 


CGGCTGGGAT 


360 


CCAGGAATGT 


TCTCCATCAA 


acaTCTAC 


GCAGCGCaC 


TCTTAGCCGA 


GCACCAGCAG 


420 


cACACcrra 


GCGGCCCAGG 


TTTGTCACAG 


GGCCACTCCG 


ATGCrnGCG 


ACGCATCCCT 


480 


GCCGTTCAAA 


AGGCAGTCCA 


GTACACCCTC 


CCATCCGAAG 


ACGCCCTGGA 


aaaggccxxk: 


540 


CGCCGCGAAG 


CCGGCGACa 


TACCGGAAAG 


CAAACCCACA 


AGCGCCAATG 


CrrCGTGCTT 


600 


GCCGACGCGG 


CCGATCACGA 


GCGCATCGAA 


AACGACATCC 


GCAaATGCC 


tgattacttc 


660 


GTTGGCTACG 


AAGTCGAAGT 


CAACTTCATC 


GACGAAGCAA 


CCTTCGACGC 


CGAGCACACC 


720 


GCCATGCCAC 


ACGGTGGCCA 


CGTGATTACC 


ACCGCCGACA 


CCGGTGGCTT 


caaccacacc 


780 


GTGGAATACA 


TCCTCAAGCr 


GGACCGAAAC 


CCAGATTTCA 


CCGCTTCCGC 


GaCATCGCT 


840 


TTCGGTCGCXJ 


CAGCTCACCG 


CATGAACaC 


CAGGGCCAAA 


GCGGAGCTTT 


CACCGTCCTC 


900 


GAAOnGCrC 


CATACCTGCT 


CTCCCCAGAG 


AACTTGGACG 


ATCTGATCCC 


ACGCGACGTC 


960 


TAA 












963 



C. 1. 4. 1. 16. ) ^^--K-fSit^^DNA. 

Met Thr Asn lie Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

lie Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 no 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 
Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro 

145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Fro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 

195 200 205 
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He Glu Asn Asp lie Arg Thr Met 

210 215 
Val Glu Val Asn Phe He Asp Glu 
225 230 
Gly Met Pro His Gly Gly His Val 
245 

Phe Asn His Thr Val Glu Tyr He 
260 

Phe Thr Ala Ser Ala Gin He Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 

•e^^n^t^r^ y y vs^T^t Kny^-- ^ (e. 

C. 1. 4. 1. 16. ) ^^^^-h'-r^mB^DNA, 
[000 1] 

fcKny-^-- ^ (E. C. 1. 4. 1. 16. ) 

y ^mmm^m^^^ l - y i^xomi^mzm-r^o 
10 0 0 2] L-yi^vti. ti^^mrxymtLxm^n 

[0 0 0 3] 

\x <f)\^^ % >^mmxh^ Z2 y ^mm<r>^wmw: 
im. ^mmmmii. ^nmMm^^^ikm\.^x\.- 

5 1 -2 1 0 78 ^<hm.. WJm^ 3-1 8 33^^ 

60 9 9 7^4:^^. i|^5flBg 6 0 - 6 2 9 9 4 

MBg6 2-7 9 7 88^4i^^^#fl3) ^ \^t^\^f^t-h. 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 
285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

^m<o^mm<i^^^f\.x^^^^, 
10 0 0 4] i>T%j\f^ y^i^-rt Ko-y-^- 

^ (E. C. 1. 4. 1. 1 6. ) ^=1- Ki--55t^^ 
^UTf^. ^^)^^^^'r^)^J^'^fV^%i3j>. (Cor 
ynebacterium glutamicutn ) ^ 
5(5tOt><Oj55^e>nTl^5 (Nucleic Acids 

Research \_^, p3917. 1987# 
fl?J c •:f\^\f^<ir'r]}^M. ( B r e V i 

bacterium ) Wi^^tDi^^T ^ / f > y Vgg-r t 
Kay^h— ^ (E. C. 1 . 4. 1. 1 6. ) ^r^'- K 

10 0 0 5] 

D^^— ^ (E. C. 1 . 4. 1 . 1 6. ) §r = -K-f 
y ^^AM^ffl^JC^AL. ^^L-fy<^^7"y r^AMiara^- 

10 0 0 6] 

^nyh=* y^^^H^ffiuN^t, ^^&<3tcL-y 

[0 0 0 7] LT;*:^^tcJ:Jxjf 

(1) ':^\^^^<^y'')yyj^mmm^^(ot>r^j\^^^) 

(3) ^j^iftxr^:^^ K-e?i^@iE^^n^=i y^.^j^ 

(4) i^?^^^^$i^7t=y^^iftBg|^ffll^. iT/Un- 
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[0 0 0 81 WT. :*:«?^(cov^■r^lb^cPi^(::l^i^i- 
T5:yi^^y>gef'kKny-t— ^ (E. c. i. 4. 

(0 0 0 9J >^T^ /t^pt y :/S^t Kny-:^— 

-K-rem^^^^tfDNAt^;^ mr. ^n^r tas^ 
mtLxn^ yue^^^T^y tJ^As^fflU, ^tc:/utf^"< 

^TV^yj^'yy A ( Brevibacterium 
f I avum ) MJ-233 (PERM BP-14 

9 7) idxxf^<D^^mr-^m\:imm^H^. 

[0 010] :ii^.(^<o^^^wm^m-hAmn^mm'r 

^Utr^^^T^y • y'y/^AMJ -2 3 3 (PERM 
BP-1 4 9 7) fctcOSfefe(^^±lC#«EL. 

[coin ife-f . y Vlf/^^xy !>A • v'^/^AM J 
-2 3 3^<O^I|ife;0^6^6{4:DNASrl*ttii-^. CO 
5fefe«cDNA^JS^/^©IIK^^. mk.\fKpn I, Xh 

DNA^h^^^J^n^-V^^^r^jrw-^ ^ai^f^pHSGS 
9 9 (^*Sit$St) {CifAL, :L(D^^^-^m^^X. 1^ 

^M^^t-Xm. L:t L - y v^v^^ttp^j^H (3i'>:i: y t 
r • => y) 3^^CGSC4 5 4 5 (n^vn: y tr • =3 
y • y. Vv^-^'y^— (E s c h e r i 

chia coli Genetic StockCe 
n t e r) , 'f^<~'\^j^>V:^^^<^:t'cii^—^ in— 
::x-/<.^i^^y-^ (Department of Bi 
ology. Yale University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

% 1 

B a mH I 1 
S ph I 1 
H i n d III 1 
Na e I 2 
100 16] Z^:^, :*:^j^lftc4SV^r. ^iJH^^IdJia 



5 1 1 - 7 4 4 . u. s. A. %^mm ^wmmk 

•y-^'v^/Pv^T^ /try y v^ri^'^— ^ii^^j&s 
Lfc L - y 'J:y^ilc^-Xf^mm^Wc o s c 4 5 5 

8 CoLv'zt y t r • =J y v?3:;|;7^>;/^ - ^ f.^^ -fe 
V^— (Escherichia coli Gene 
tic Stock Center), h >- h 

, /w^-y<">^-r Y (D e p a 
rtment of Biology, Yale Un 
iversity) ;P. O. Box6666 New 
Haven, CT 06511-744, U. S. 

A. ^^mm ^m^m^x^. ^n'^mz.mwt^:it 
[0 0 121 ^hix^nnmm^^^-fyy^^ kdna 

Ulf^^^r y ^J>^ • yy^<JxU} - 2 3 3l^lfefe(*:*5;f 

f\.^Am)^%:^h\zM^fmmmm^w^^^xmWi^. % 
en^DNA»rK-^. ±mmxmM^mt£^^^--:fy 

:^jlil^M^CGSC 4 5 4 5XI1CGSC4 5 5 8 

[0 0 1 3J m^H^mnmSk^^^-fyy^^ Kdna 

Ulf^<^7^y »>A • yyy<M.Ml - 2 3 3^?fefe{|:^5fc 
(OA»f>f^£r?fe^-lt#i-6Ci:;65-C#-5o roJ:9icL 
T^§^ix6A»rK-iO-oH, i:f2>^H^/<i>7^y ^^is - 
7 ^-'^ AM J - 2 3 3^(0^fe*DNAi£rilJil^^Kp 

Xh o I -C^Kr-rer ^(c.to'C^bti'S:^^^;)^*?) 
1. 6 k b<ODNA^;r^^ff6r i;d5-et-5. 

[0 0 141 :i<^l!5i. 6kboi^r^/br/y:/^x 

t Kt^y-:^— ^$^n-K•r^5t^^^r^t^DNA»f>^- 
[0 0 151 

I^ll 

M. 

mm(yt(DX^^ (kb) 

0.6. 1.0 

0. 2, 1. 4 

0. 7, 0. 9 

0. 8, 0. 3, 0. 5 



[0 0 171 ^fc. ^mmm}^<D±%^\ RXJ^-fy^% 

(i. ai->^y tr * ^y<?>7iK^^7-v ph a g 

e) (DDNAiSr^JPSffi^i^H i n d III Xmi\^X%h 

r • y (D:7r-<' • ^y^;^ 1 7 Ayr—J (0x17 

4 ph a g e) <DDNA^^J(S^l!?Ha e inT^^L 

r ^§ ^ 6 5>^fi:fE^o D N A fifr>T- CO y t y 

^f^DNA^^rXI^T'y^^ K<O^DNA®r>i-tO;^#5 
^r^ffiU. j^^^0. 1 k b;6^e> 1 k b^^(O0rK'<^:A:^^ 

tcov^x(:i4%7)^y y>'VT^ Ky/vmm^iiit-J:o 

[0 0 181 — ±.m(DZfU\fy<^i7y'^Jryj^ . :7y^< 
AM J - 2 3 3<0^&^DNA$r^J(lS?^Kp n I*5i 

t/Xh o I {cJ:or§l^i-5:it(cj;o^#ibt^^:^^^? 

. 6 k b(DDNA^>r{COV^T(jt. •ie<^^SffiJiJ 
^^^^^^ KpUC 1 1 B^^XlZ-^it^tpVCl 1 9 

(dideoxychain termination 
fe> Sanger, F. et. al., Proc. Na 
tl. Acad. Sci. USA» 7 4 , p 5 4 6 3 , 

1 9 7 7) {cJ:»9^^-t-^^<ti65-Ct^. 

r^;£byi:±fei*^^l. 6 k b(DDNA»f>i-0:^SK^tJO 

-efco. 3 2 oi@<oT^/®f<^=i— K't-59 6 oong 
( 0 0 1 9 1 ±s i.tLm^m^\^<r>mm'% : 1 

ny:h— ^^rzi-K-r^jfi^-P^^t^DNA^K-li. ^ 
^(D:/nr/<^^7" y ^;i.S;iiB||5fe^(!t:DNA;!f-t>5>fi$ 

n/ct(?5o;^^/^br, ii^ffiv^e>n-5DNA^fiEi^g, 

0*Ix.ti-<yi5'-^>^i:KS y s t em-1 P 1 u s ^ffl 

[0 0 2 01 ±fatD$o<:/uii'^^^xy -^A • :7 
- 2 3 3<D^fe^^:DNA;^)^e^B^^^$^^5:^:% 
«cODNA(^>T-{i, v^r^/fc'^ y y^Tt Kn^^- 



(0 02 11 |^X±t;iP3^L/c;>C%^;&5^/t,i. 6kb^0D 
NA^>4-<^^M^^(ci;6^^.'^^[S5rianc,T^-f-o ^ 

[0 0 2 21 ^^e^cDv^T^ y tfy y r^gfT^t k 

«:/^<. ^::^r^ yt^y y VS^t KDy-:^— ^iS^^co 

[0 0 2 31 :$:mm(DAm}i'^mA-i-^Ztii^V^^. 

h-^t^^y^^ K-<^^^-t LXt*. 1^M^3 
-2101 84^^^n\cmMi<oyyy.^ KpCRY3 
0 ;4#W^2-2 7 6 5 7 5-^:iij^tC^^<D:/7;^ ^ K 
pCRY21. PCRY2KE, pCRY2KX, pC 
RY31. pCRY3KE^SLtfpCRY3KX ;!RfP^ 
1-19 16 8 e^^^iCie^O:/^^^ KpCRY2 
Atf p C R Y 3 ; #§SBg5 8-6 7 6 7 
Op AM3 3 0 ; ^^Bg5 8-7 7 8 9 5-^^^*Cfe« 
p HM 1 5 1 9 ; fl^PSBS 58-192900 ^^^(C 
lE^(DpAJ 6 5 5. pA J 6 I l^UtpA J 1 84 
4 ;#0BBS5 7-1 3 4 5 0 0 ^tCfB^cOp C G 1 ; 1^ 
EiB35 8-3 5 1 9 7 p CG 2 ; ?$§1|^ 

57-18379 9-8-<^^t-ieitCOpCG4SUfp CG 

[0 0 2 41 '^vh^V^mmM<r>^± — '-^^-mv 

t<07(>^^t,L<. m^it. :/yy^^ KpCRY3 0. p 
CRY21, PCRY2KE. pCRY2KE. pCR 
Y2KX. pCRYSl. pCR Y3KE&(/pCRY 
3KX*¥d5JfiStc^ffl^ix6. 
[0 0 2 51 ±mzfy:^^ K-^^'^-pCRYSO^IS 

m-r^:^mtLxn. '/\^\:^<^y-')^j^' 

^ ( Brevibacteri um station! 
_s^)IF012144(FERM BP-2515)7)^ 
e>7'^^^ KpBY5 0 3 (rcor^;^^ KOp^j^tCo 
V^-C^;i^M¥l -9 5 78 5-§-4i^^^K?) DNA^£r}*ttj 
Wmm^h.o\XX^^tmA, 0kb<7>yyx 
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KpHSG2 9 8 S^SaiS) <DE c o R K Kp n 1 

[0 0 2 6] _b|S>^7;^5 K-<i5'<5' ^(T):*:^?^ 

'£^m\c^^CXSl i-T— ^^?^^L3®L-C¥y&5fc5^8i:-^ 
[0 0 2 7] y^;^^ KpCRY3 0--<O^%5^iOAf^ 
>i-<D^Ati. T^y^^^KpCRYSO ^»^^E c o 

p^^-^^:3-Ki^^^^^^^tfDNA^>i- (A^ 

*i-C^^o TiK UTi^'^^n^^y^^ KpCRY3 0 
(c:$:^q^cO:*ct^5;)5j|iji. 6 k b Arr/tSraSALytm 

\tZfl^-:^y:^l KpCRY30-da pYir^^U 
7^7?^^ KpCRY3 0-d a ^YO^W^Iimon 

[0028] rcDiptdLritfiK^ix^v^T^/f ^ y 

:^utrx^^^7'y • ^y/^isM J -2 3 3 (ferm 

BP-1 4 9 7) . yu-tr^^^xy • 7 7/<AM 
J-2 3 3-AB-41 (FERM BP-149 
8) , yut'/^^S'r y C'A . :7 7/^AM J -2 3 3-A 
BT- 11 (FERM BP-1500). yui^/^i^ 
■T^y • :77/^ixMJ-2 3 3-ABD-2 1 (FE 
RM BP- 1 4 9 9) ^;d5^tfe>n5o 
[00 2 9] /jr*5. ±IS<OF ERM BP-1498CO 
mWn. FERM BP- 1 4 9 T^Og^c^j^t^i: 

D L - a -r ^ y mmmi±^mm^\zi^^^hft::i^^ y 

-/\^mtmL±^Xh^ m^^^ 59-28398^^ 
^^^) o FERMBP-1 5 0 0(7)11^(1. F 

ERM BP- 1 4 9 7<r>mW^^^t L^L-a-T 

^ /gs^h7>'>^r^-:h— ^ii5^-t4^^^-cfcs mm 

2-5 1 9 9 8-^^^#fiS) „ FERM 
BP-1 4 9 9iO^^(iFERM B P - 1 4 9 7 (D^ 



^^^T*fc6 (!t^gBBS6 1 -1 7 7 9 9 3-^4t>^# 

m) <. 

[0 0 3 0] w^^bOlS^^c^ffetC, ^^Wt^/^^'y^y 
" T^^^T'if^:^ ( Brevibaclerium 
a mmo n i a g e n e s ) ATCC687 1, f^A 
TCC13745. I^ATCC 1 3 7 4 6 ; zfi^}::/^^ 
r y !>A • ■7^/< y ;S7^ A ( Brevibacteriu 
m divaricatum ) ATCC14020, zf 
Wtf^^^T^y • 7^' h7T->>^^i^ ( B r e V i 
bacter iumlactofermentum ) A 
TCC 1 3 8 6 9, z^V^y^^y"]) ' ^Ji^^ %:^J^ 

(Corynebacter ium glutamic 
um ) AT C C 3 1 8 3 1 m^^±Wi±^t tTffit>5 

(0 0 3 1 J /^*5, m^t \^X^\^\f/<^y-^)t^I^ ' ^ 

^^1-5:/7>^^ KpBY 5 0 2 (4^^996 3-3 6 7 

8 7^^#fiS) (nfz.}h. ^mmktmmxh^^^t- 

pBY50 2$rfi^*-r5rt;^5i3^Lv\ t(DXbt^-:f 

CB a c t . Rev. _3_6 p. 361'-405 (19 
7 2) #M) o hltrfyy^X KpBYS 0 2^A^6^1C 

[0 0 3 2] m^'f\^\^y<^y-^) ' -yyy^J^Mj- 
2 3 3(D^'^^^^±\cmm-r^m^<r>r^])i^>^i- 

>^J{mm:0, 2-5011 g/ml) t>L<ll^^v^ 
r^A^P^: K (MS: 0. 2-5 0Mg/ml) ^^Sr^ 
W^^tc. im 1 ^iJii^i o«ir/i:5J:9(cMBSU. 

2Bmm-r^. mm\.±='^=^-fi-ib^^m^{z^yy^ 
^h'mmwif^^m\ 7^^;^^ Kpbyso 2;isis^5fe^ 

JxTv^etfe^3@^1-6<, ctolS^mcJz^JT'^;^:? KpB 

Y5 0 2;!^5|^^^4xfc:ywi^/<i'7^y !>A . yyy^J^M 
1003 3] rOJ:7iCLT#6tt5ywirx^i!^xy 

Ms ' yyy<j^M]-2 3 3 m^m^^<o^m:fy :^ X K 
(oj^n^^^tvxtt. ^'>^y tr - ^y^^yj^/utr 

-r ■ bjK7(cov^x^e>ixTV>^J:^{c Cc a I 
vin, N. M. and Hanawalt, P. 
C. , Journal of Bacteriolog 
y, 1 7 0 , 2796 (1988) ;Ito. K. .N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 
h e m i s try, 5 2 , 2 93 (1 9 8 8) ^M} . 
DNA^^]g-^O^W;^^jim [Sa t oh, Y. e t 
al.. Journal of Industria 
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1 Microbiology»_5, 159 (199 
10 0 3 4] fi< LT^6n6. v^T ^ y 

tlgiiieryx^ KpCRY3 0-d a pY^^^-fS^ 
U-tr/^^r y • :7y/^i.MJ 2 3 3-d a p Y (F 
ERM P-1 2 8 5 9) ^^if a C <t d^T*t -So 

10 0 3 5] jtieo^feT^j^w^muT^bix^v^r^ 
/ t:;' y >'K-r t Kny^h— ^jg^iE^^^^^n y ^§1 
iS9^. • 7 7 ^< AM J - 2 3 

[0 0 3 6J m^. m%mw. m^^<o^%^ 
^T\^. i;^j2 0'-:^i(^4 ot:. fii^i.<nm2 5X,^m3 

1 0. is-^\.<n7--sHi&t'r^^tt^-^t. 

(o p iimM^mxnr/i^:tj y urfr o^ti^^vtf 

10 0 3 7] z(DXo\cvxnhn^i^^^x)m^m 
■et^o L-y i^y^^M^£:^c:fel^Trtt, ztT,^<7?^ll 

[0 0 3 81 L;^-Ur:*:^^lCtife^r^. 

iitmmmf^xnmw^mmtmfiA^'ttx. 



[0 03 9] m^. ^%m<D^7 :^ X vxmwB!^ l 9 
10 0 4 0) ±ieAi4^ir>i9e4'fD^>'i-=i-^aia[ii. m 

no, 1-^5, oag%<Oteiat^^f 5wi:75S-et'5o 

UV^ ^TKi^S^&^fiefi. ±I2<DJ;ptc. ^^yP^-:;^^^:^ 
K^/cH: h y ;^:^(S^O|g®fflrr'*)5 Z <t -C§^ -5 tSn 

-<rh>. =^->^;^7^^-ry;(7-^<^^^^#ife 

i>-^mmm<7ymmummt\.xn. m^iir>^=^ 

[004 1] y i^>$Si5gjfeic joV 

(NH4)2 SO4 2g/l ; KH2 PO4 O. 5g/ 
1 ; K2HPO4 0. 5g/l ;MgS04 • 7 O 
0. 5g/l;FeS04 • 7 O 2 0 p p m ; Mn 
SO4 • 4'-6H2 O 2 0 p pm^^f^pH 7. 

[004 21 :^mm(o L - y i»^mm\z^\^^xmm ^ 
fv^wim(ox 0 tc \^xmm^f\.f:LmmkWx\m^m^ 

ss^sifiiw \^x—m^ 1 - 5 0 % (w t / V o I ) , 

^?*U<(i2'-2 0% (w t/v o I ) (^aSfflPlO«K 
[0 0 4 31 iiia<^$a<si^s;£:(cJ:or^^-raL- 
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[0 0 4 4] ^it. ^^m<D=^v^mmm\t. mm(Dm 

[0 0 4 51 

(A) :/U'tf/^^x!>l>^ • 7^^^ixMj -2 3 3cD^ 
DNA(Djftttj 

^^^^ft^A^^ [j^ : ^ife2 g. (NH4)2 SO4 
7g, K2 HPO4 0. 5g, KH2 PO4 0. 5g, 

MgSO4 0. 5g, FeSO^ - TH^Oemg.M 
nSO^ 4~6H2 06mg, Bl^3i^:^2. 5g, i3 

^^/msg. t':t^>2 0 0/i g, J^S^^r ^ 0 

0 // g. tr/^=j-;:^2 0 g. ^©tKi U 1 1 (cz/u-ir 

y^i^f-y r>i^ . :77^^i^MJ -2 3 3 (PERM BP 

- 1 4 9 7) ^:Mikmmmmm^x^^ u mi^^Mi^ 

^^ts 1 0 mM N a C I - 2 0 mM h V ( p 

H8. 0) -ImM EDTA-2Na|g?0il 5m MC 
mmLito m^i^tiy^-f—^K^^ 1 0 0 M 

&^^'b^m (5, OOOXg, 2 04^^, 10-12 
X:) ±mi®5>^5^^U Sl^^-:»-hy e^A^O. 3M 
i:3:£SJ:9lCl^L.fc^. 2f&l:(0:i:i5'/-/V$r*^o< 

>5 <»:;f?Dx.fc« ;kSi:3i^/-/v®(or^lc#i£-r6DNA 

a^Lfc. ^e>n^DNAICl OmMhy;^ilSl5fK 
(pH7. 5) -ImM EDTA • 2Na^?$5ml 

[0046] (B) 

±ia (A) ^-ct^fcywtr/<i7-r y • :7^/<AMj 

-2 3 3cD^DNA^?e?09 O/i 1 Srl^JfR^g^Kp n I 
5 0units^^(.\ 3 7X:Vlf^mR}t^^-^^±^ 

-PHSG399 (^jsigjioftifls) ^^mmmKpn 

OmMYV ^mm^ {pVil . 6), 1 0mM>?^:t-^ 
h— /K ImM ATP. lOmM MgClj^ 



0^X4 DNAy;«f— ^1 u n i KD^fiSLi^^^my^ 

[004 71 (c) i^r^y fc^pt v^^'r^ Kpy-f- 

-t-/j:t?*>:^iy:i:y l:T-=3yCGSC4 

5 4 5 [-y- v-yuv^r ^ / f;?* y >Kr ^: y h 7 v:?^ 7 
^y-'^mBi-xmw : a^^s (G e n o t y p 

e) : d a pD) :}SXX^^\^=r^ ]) tT-^yCGSC4 

54 8 C'y-i!'^>=>'^v?T^ y i^y y y^-xTv-^— ^iS 

^l-X^^ ; iSfe^^ (Genotype) :dap 

E] ^m^^xn^f^. 

[0 0 4 8 J ±12 (B) mxnbf\^ti':fy:^^ vmm^ 

M.itiJJ^'^y^J^ (Journal of Mol 
ecular Biology, 5 3 , 15 9. 197 
0) tCi:t)±E^>':xy tr • =a y CGSC4 5 4 5^ 
SrJ^S^^U. i5^tJ7A>^iiL-=i-/i^5 Omg^r^tfil 
(K2 HPO4 7 g. KH2 PO4 2 g. (NH 
4)2 SO4 1 g. Mg SO4 • 7H2 00. 1 g. i/yv 

=1-^ 2 0 g^yt^^^ 1 6 g ^m^ii^ 1 I tc^/S] tc^ 
Lgifie^v'^iiy tr-=3ycGsc455 sft^^^ie 

y-:=^>'^^Lfco 
[0 04 9] J: •? 

ffil/^TPI^^irr^. ^7;^^ KpHSG399<D;g$ 
2. 2 k bODNA»r>i-(^:^X. :g^4. 2 k b (^Djf A 
DNAKFr,^-;i5^4?)f>tby^, :? K^p H SG 3 9 

9-d a pYi:^^U^^ 

[0 0 5 0] (D) ->^r^y t:V y Kay^- 
■fef^j- K-f-^iafe^^-^tfDNAgr^T- (Atgf>T-) <^-y- 

±12 (C) ^X^^tL-y'y;^^ KpHSG399-dap 

Y ic-^^ 6 D N Alf Aiiff>^^-€: , '^^wiumzmcn^m 

itir^itrnz^ -fyT.^ KpUC 1 1 9 (^©5gJ;0m 

re ^v?r ^ y t'y y >mffy^ KD^j^i— ^^zi- k-t 

[00 5 1 J ±12 (C) ^-e^fcT'^:^^ KpHSG3 
9 9-d a pY^r^ISS^KlKp n \^^XJ^Xh o I X^ 
mLith(Ot. 7^7^ ^ KpUCl 1 9^^$ij(l^^Kp 
n I , S a 1 1 T^»rL/ct>(^5r^S^b, SOmMhy 

(pH7. 6) . 1 OmMv^^:^-^ U>r h — 
/K ImM ATP. 1 OmM MgCl2&CJfT4D 
N A y 1 u n i t (D^^^^muV 

^tt^H^^m^xh^) . 1 2X:xi 5^p«lSjE£:$ii:. ^ 
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[0 0 5 2] mhfift^^y^^mm^mw mit^^i^ 

->^J^^ (Journal ofMolecular 
Biology. 5 3. 1 5 9. 1 9 7 0) IC^ t)^i2 
:nix^ytT-3ycGSC4558 W^MW^Wk t. 
rvt'v^yvSOmgSr^tf^^j^^ CKg HPO4 7 
g. KH2 PO4 2 g, (NH4)2 SO4 1 Mg S 
O4 • 7H2 00. 1 g. i/yl'=3->^2 0 g&t/^Xl 
6 g ^mW7k I 1 Ic^A?] tc^^^LVS:, 

[0 0 5 31 :i<o^m±(o^'^w^^micx.^mmm 

B a mH I 1 
S p h I 2 
H i n d III 2 
[0 0 5 61 ±^0$iJ^|^^tci:!3 4#|SS[^ttf>ti6r?^^ 
^^K^pUCll9-da pY<h^^L/Co 

[0 0 5 7] £A±(cj:i? v?r i^y y v^T^t 

ODNA^>r (Kpn I -Xho I ^>r) ^n^Ztii'^ 

[00 58] mmm2 

^<OJfiSK3^iJO^^||:^tf5 1 <0 (D) ^-C^^ttfcv^T 
^/tV y >g?v^t Kpy:^— tf$r=3-Ki--5iie^$' 
^tf;^?^5^1. 6 k bODNAt^/i-lCoV^T. -^rtOli 

^Ej^y^r^;^? Kpuciis. PUC119 i^m 

i^) ^^^^^►v^7':^=^i/3i^i:^u^^Kg|^& (d i d 
eoxy chain termination ^fe) 
(Sahger, F. et al. , Proc. Na 
t. Acad. Sci. US A T 4 , 5 4 6 3, 1 9 7 

[0 0 5 9] ^<DmmmW(O:t-y'>0-v'4>^y 

3 2 0 m<or ^ y k-T ^5 9 6 

0 (D^mmx «j5fe^HTv ^^zt ibmm Lit, 
[00 6 0] mmm3 

RY3 0<Df^j5fe 

(A) yyy^^ KpBY50 3<D|gj^ 

KpBY5 0 3Ji. >^Wt'y<^^xy . >^>5r 
I FOl 2 1 4 4 (PERM BP-251 
5) fi^b^^m^Htt^^m^i 0:^itfV/i^hy(O':fy:K 
^ K-e^O. I^M^l -9 5 7 8 5^4^^tcmoJ:^ 

[0 0 6 1 ] ^^fig^ifeAJ^ife (^^2 g. (NH^)^ 
SO4 7g. K2 HPO4 0. 5g, KH2 PO4 0. 



fflv^T^-<^<l:r5: Vy;^^ Kpuc 1 1 90^^ 

3. 2 k bODNAE^K-fC^IPx, :^^J»|t,i^ 6 k b <D}f 

ADNAt^fr>1-;^s^a6e>^^yS:o ^Sco^J^T'^^Lyh <t ^ 

[0 0 5 4] ^r^±mxmzzr^:^^ h^^^mmmmm 

[0 0 5 5] 
[^2] 

pUC 1 1 9-d a pY 



mmm)ir<D±^^ (kb) 

4. 8 

3. 4. 1. 4 

4. K 0. 7 

Sg.MgSO^ 0. 5g. FeSO^ •7H2 06m 
g. MnSO^ • 4~6H2 06mg. mmi:r.^^2, 
5g. ;&-!f^yg?5g, irf'::r>'2 0 0a g, mm^T 
5>200/ig. ^>'U^-X2 0 gJirr^@;tcl I] 1 
1 (C. y^U-t-z^^^y ^'A • I FO 1 2 1 

titzmi^%: 1 0 m g /m 1 (DWkmc y >^^- A ^^tfijg 
ffif^ C25mMhy;^ (t Kad\r^>y^yp) r / :^ 
10mM<^EDTA. 5 0 mM^/V^— j^] 2 0m 

uc®^u. 3 7t:-cmr^Sf£;^-fryt, mmx^r^v 

;<?y-SDS?de Co. 2N NaOH, 1% (W/V) 
SDS] 4 0ml$r^;&DL. ^;d^(c^=ftiLT^aiCT 

1 5 5>rB^i^gufco j^cic, ^(om&^x^^m.ii ^) ^ j>M 

fSt C5Mg^®f;&yr^A^^0e6OmU g^S^l 1. 5m 
Kl^il7K2 8. 5mlO^^?^) 3 0ml Sri^L. 
%^m^\.Xt^bi^il^^\Z\ ^^Wi^m.\^fz^ 

[00 6 2] mmm^'^^m.'hmm 4 O 5> 

PpI. 1 5. 0 0 0 X g (Oil.L^5>«l(-^Mt. Jtm&L^'^ 

-yu: >^naj^/i.A= 1 : 1 j^^?^) Sr^DgpcSS® tyii 
^> ^^6^(C^U ^i£T"e55>^. 15, OOOXg 

^/-/i-iSr^ID;?:, - 2 Ot:-e 1 B^^^g^, 4t;T10 
1 5, 0 0 0XgOig,il>5^^lC*^it. itSJ^lHlilK 

[0 0 6 3] tfc«^^JE^j(i^^, TE^Wfgr (hy>^l 
OmM, EDTA 1 mM ; HC UCX p H 8 . 0\zm 

m 2mi(c^^Lrc. ^^fsrtciiib-tv'rj^A^jef [5 
^Wi^(0'\ ^mm^ \ 0 ora 1 xz.mt^-y'^M 1 7 0 g 

^^A?^^^C^e!] 1 5m 1 <t 1 Omg/m I ^^v^T>A 
:^n-^-r K^&Tff Im I $r;tW;tT. ^^^1. 3 9 2 g/ 
m I (C-^iDiiriit, rcom?Ki£:l 2t:-C4 2'mf^. 1 1 
6, 000Xg(DiS.65>ai$:^Toyi:, 
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[00641 >^7^^KpBY503 n^^mM^i^X 

X^KpBY503 ^^t^mmmiC 3 MP®:^ hV^J^ 

;^^KpBY503^50/i g^§fc« 
100 6 51 (B) ify:^^ K^^ j^"pCRY3 Qg^ 

KpHSG2 9 8 (^jgitS) 0. ^ n %m\ 
IS^^Sa II (Sun i t s) ^ 3 7 1: 1 ^P^^ji^;:^ 
KDNA^^^(C5>^Ulfco -hfa (A) ^ 
•Cii$Si L/cy^;^^KpBY503<^2Mg 
Xh o I (1 un i t) ^3 T'C-C 3 0 ^^P^^^^it. 

[0 0 6 61 ^#(0^^;=^^ KDNA5>»^$rZS-^Uv 

OmMhy ;^ig®?ftpH7. 6. lOmM MgC 
Ij. 1 OmMv?^:^;^ W h— /l^. 1 mM ATP2it 
U^T4DNAy:«;— ^1 un i t (C/^ -5 J; 9 *C#j5£5^Sr 

3:~>3iy tr • JMl 0 Q^Vt'xVh-fe^/U (^^@ 
it® Sri^^^^L^c. 

(0 0 6 71 ?B^fei$^«:3 0u g/ml (^^^iftg) 
lOOMg/ml (^3^«S)coiP 
TG {^yzfri\^fV~^-T>-^^iSy^Yy^y/i/ 

K) lOOMg/ml ox-gal (5- 

:3^^r>^5g. NaCl 5g^t;«^@7Kl K pH7. 

2) -e3 7t:{cr2 4^m?iL. ±w*ic<t ur#e>n 

CT. Maniatis, E. F. Fritsch, 
j. Sambrook, "Molecular clo 
ning" (198 2) p90 — 9 1 #R3] tcj:*3ft&tij 

(0 0 6 81 t<r>^^^ :/^:^^KpHSG298cDS 
a I 1 SlSfii:!^:/^;^^ KpBYS 0 3^3lEiOji!tj4. Ok 
bO®r>i-*^^f A^^tv/c:/^^^ KpHSG298-or 

\t-%hMz.. 'tK.\zM^<n-)3^^f^\.\ ijie (A) 3ir- 

^hMiL-fyy^^ KpBYS 0 3DNA$r»^^Kp 
n 1 ^i;tE c oR I tC-Ci6[iSUT#t,tL6jii^2- Ikb 
<7)DNAE&f>T'<^±iS^^^^ KpHSG2 9 8-o r i 



<OKpn litOSEc oR I a — 

K^^'i^-pCRYS O^HML^o 

[0 0 6 91 UMm^. 

>^7;^^KpCRY30-dap Y(7)f^fi£^t;t=i y 

(C) ^T^ibixfcT^^^^ KpHSG3 9 
9-dapY5jig =Sr$iJJSS^^K p n 1 $5<tUtX h o 1 
^#5units^l/\ 3 7t:-T?mP^^^^-fr5^^L 
7tt><oi:. EcoRiy>;(7- (^?g5ti: 0 r^lS) 1 m 

l^^-^U. 5 OmMhy ^iji®?^ (pH7. 6) . 1 
0mMv^^:tXU>< yv, l mM ATP, 1 0 mM 

MgC 1 2 :^J;0^T4DNAy;tf— ^1 u n i t 
^5^^^^raL («-^5>(?3»tet^^i^«S-C$>'5) . 1 2 
X,X \ 5^B^Rft:$-&^^$^fCc 

(0 0 7 01 C(^DNASr$«JK^^Ec oR I 3un 

1 t s^Sr>^l^3 7t:-cm^^i£;^'fr^^»L^<><D<t, 
IISfe^i3<D (B) KpCRY3 0 

1 g ^^Jil^^E c o R I 1 u n i t 3 
7t:-ei^raSf£:$-^5>^L/c*.cO^^^U, 5 0mM 
V^y^^mmk ivy^l . 6), l 0mMi^^:tXU^ K 
— /U. ImM ATP. lOmM MgClgJoit^T 
4DANy;t^— ^1 un i t £0#fi£5>«:^^ t (^J5Sc^ 

m^^'^lt. z.<r>'fyys% K^ffit^r. mrl5;^fe{ct$i^ 

8^12^ '^rc yt:r-=3ycGSC455 S^^-^^aitoi^ 
;^;:^•7>r >:x5 0/i g/m I ^^tp^^^^ [K^ 
HPO4 7g. KH2 PO4 2g, (NH4)2 SO4 1 
g.MgSO^ '7H2OO. Ig, ;^ 2 0 g 

(0 0 7 11 z.<n^'^}c(o^m^^%mzx^mmm. 

^V^TH-^^tt 7^7:^^ KpCRY 3 OCO:^:^ 

8. 6 k b<^DNA^M-*C^JDx. 1 . 6 k b o^Jf 

ADNA^>i-;55S5i?)<bixyto _hl5(^$D< |g«^tiyh:^7 

[0 0 7 21 :/Utr/^^7'y • 77/^'AM J - 2 3 
3 (PERM BP- 1 4 9 7) >^7>^^KpBY50 

2 gst^^^ 1 0 0 m 1 tot(iiaA^^-x?^i&ti5tin^^-c 

^HL. ^-v^y VG^l^--, h/m 1 (C/jr^ct 9iC 

^;toLT, ^e>(c2^^^s^«L, iS4:^5^«itcj:?)ii 

i4^$r^Jt), 2 0 m 1 (D^n^i^;^^^ ( 2 7 2 mM 

Sucrose, 7mM KH^ PO4 . 1 mM M 
gCia ;pH7. 4) \CXWl^\.fz^ 

7 SmKommt. mtS,X%^ixft':ry:^^ KDNa^ 

mson \ t^m^i^. ^mcx 2 o^mBMLfto 

— ^-y^Vu-y— (y<4±y Ktt®) $rffll^X. 2 5 0 O2K 

/t-h. 2 5 M FDic^itu. ■/</V';=^^Fp;!in^7k^{w2 0 
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mm ^-^t^m^Am^t^m^zmm 1 3 o t:T- 2 - 3 p 

J3 (A) ^lcie«co;^^fe^ffi^^r7'7>^^ K^^^ 

f^3^ -f^:^^ KpCRY30-dapY 



(0 0 7 31 
1^3] 



E c o R I 
BamH I 
Kp n I 
Xho I 



(0 0 7 41 ±mmmmm\cx*)i^m^^-fibti^y'y^ 

^ K^pCRY3 O-d a p Y^^iSLACo CZO^^^ 
^ K<7>^IS^^lcJ:5^^,^jfe0$:03tC/T^-ro 
(0 0 7 51 fj:)o^ >^7:^^KpCRY30-dapY 

J 2 3 3-d a p Yii. ^^^jmo<tim:^iT@ i#3 

1 QBnv r^xmm^m 1 2859^ (ferm p 
- 1 2 8 5 9) t Lr^ft^nrt^-So 

(0 0 7 61 mmms 

-^7:^%. KpCRY30-da p Y<0^]g14 

SfflEtO 100ml$:500ml yy7.^\L 

5>au. 1 2 ot-ei 5^K^|i^SUfct>(0»C, 

J 2 3 3-d a p Y^rltHU. 3 0 t;(rr 2 4 B^^fe® 
^HSrtTofc^, I^^tCUTliSUfcA^^l OOml 
$:5 0 Om 1 ^H:^77;^=3{C^iit. 120t:r*15 

^mmmLrzh<o\z^ imi ^fc»?50ce i i sfoi»j 

^am^L. zo'c\zxiBmmm±^^t:*^-^iJ^ 
[0 0 7 71 z<D^^M. :^i-7-(i^>mm:hxx^mmM 

100 7 81 Hlfe^G 

^ife (IR^O. 4%. «5^rV^-^>Al. 4%. KH 

2 PO4 0. 0 5%, K2 HPO4 0. 0 5%, MgS 
O4 • 7 H2 O 0 . 0 5%, C a C 1 2 • 2 H2 O 2 p 
pm, F e SO4 ' 7H2 O 2 p pm. Mn SO^ -4 
~6H2 02 ppm, ZnS04 •7H2 02ppm, 
N a C ! 2 p pm, fcr:d-^>2 0 0 g / 1 , ^ 

v-Hci 1 oOm g/1 X :!eiif ^y^o. 

^^=\^^0. 1%) 1 0 Om 1 $r5 0 Om I ^H:^:77 



^Wfm)i<D'kt^^ (kb) 

8. 7, 1. 6 
7. 2, 3. 1 
1 0. 3 
10.3 

y^^iz^m. mm (ssBi^pH?. 0) 

y • :7^>:^A ( Brevibacterium 
f i a V um ) MJ233-dapY(FERM P- 

1 2859^) ^fiiiiL. mmmz^/u=2-y.^5 
\(DWkmzfj:^xoiizm^. 3ox:{cx'2Bmmm.mm 

[0 0 7 9] ^i^mmm (^/i^='-y>5%. mm 

r>=^=^^K2. 3%. KH2 PO4 0. 0 5%. K2 
HPO4 0. 05%, MgSO^ - 7H2 00. 05 
%v Fe SO4 • 7H2 020 p pm, MnSO^ - 4 
--eHg O20ppm, K':tf^>'2 0 0 /i g/1, 
^^--HCl 1 00/x g/l . /ffi&O. 3%, 

i^S:ni^;^0. 3%) OOOml $r2 l^ii^gi*^ 

tficftai^, iss® (1 2 0t:. 2 05>r^) ^, ifr^Btiiif 

mm<0% Om 1 $:^LT. 0^18:1 0 0 0 r pm, ii 
MSI V vm, ia^3 3t:, pH7. 6fCT2 4^Rfl^ 

[0 0 8 0] l^#ij^7^. ^i|ife»5 0 Om I t^hm^-"^ 

^{CT^M^, isi^^@;^(cr 2 mm \^itmw-^m.^>> 

C (NH4)2 SO4 2g/l ; KH2 PO4 0. 5g 
/\ ; KH2 PO4 0. 5 g/1 ;MgS04 • 7 

00. 5g/l:FeSO4«7H2O20ppm;M 
nSO^ • 4-6H2 02 0 p pm ; ^T^:xMS&:^l 
0 0x£g/l;pH7. 6] 0 0 0m UC®®^, 

umm-k 2 1 ^m^w^mz^ih,^. ^?vzi^y. 9 g 

^^;taLT, iHl^as 0 0 r pm, ilMl:0. Ivv 
m, Mg33t:, pH7. 6(cr2 4^ft«St£:^tTo 

[008 11 ^J£:»T«. (4 0 0 0 r pm, 

1, Og/l-Cfo->yS:« rfO^f£:^^T^fD^||?gr5 0 0 
ml ^, ^Sfett^^^J-vX^ffllg (H* <Ol3yMZ 
iiUTL-y i^r^^^p^^^-^, Tfcgfe^, 0. 5Nr>^ 

2 6 Omg<OL-y v^Vj^a^^/Co 

[0 0 8 21 ^m^hx^x. W^<r>^mz.x. >^ 

Utr^^^T^y . yy/<Jx (Brevibacter 
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i urn f I a V urn) MJ-2 3 3 (PERM BP 



- 1 4 9 7) ^mmu mm(o^mcx^^^itt:m± 

[0 0 8 31 

im^m] ffi^J#^ : 1 
mno^^ : 963 

E^jos! : mwt 

mm 

ATG ACC AAC ATC CGC GTA GCT ATC GTG 
Met Thr Asn He Arg Val Ala He Val 

1 5 
AGC GTC GAA AAG CTT AH CCC AAG CAG 
Ser Val Glu Lys Leu He Ala Lys Gin 
20 25 
ATC nC TCG CGC CGG GCC ACC CTC CAC 
He Phe Ser Arg Arg Ala Thr Leu Asp 

35 40 
GTC GCC GAC GTG GAC AAG CAC GCC GAC 
Val Ala Asp Val Asp Lys His Ala Asp 

50 55 
TGC ATG GGC TCC GCC ACC GAC ATC CCT 
Cys Met Gly Ser Ala Thr Asp lie Pro 

65 70 
CAG TTC GCC TGC ACC GTA GAC ACC TAC 
Cin Phe Ala Cys Thr Val Asp Thr Tyr 
85 

CGC CAC CGC CAG GTC ATG AAC GAA GCC 
Arg His Arg Gin Val Met Asn Glu Ala 
100 105 
GCA CTG GTC TCT ACC GGC TCG GAT aA 
Ala Leu Val Ser Thr Gly Trp Asp Pro 

115 120 
GTC TAC GCA GCG GCA GTC TTA Ga CAG 
Val Tyr Ala Ala Ala Val Leu Ala Glu 

130 135 
GGC CCA GGT TTG TCA CAG GGC CAC TCC 
Gly Pro Gly Leu Ser Gin Gly His Ser 
145 150 
GGC GTT CAA AAC GCA GTC CAG TAC ACC 
Gly Val Gin Lys Ala Val Gin Tyr Thr 
165 

GAA AAG GCC CGC . CGC GGC CAA GCC GCC 
Glu Lys Ala Arg Arg Gly Glu Ala Gly 
180 185 
CAC AAG CGC CAA TGC TO GTG GTT GCC 
His Lys Arg Gin Cys Phe Val Val Ala 

195 200 
ATC GAA AAC GAC ATC CGC ACC ATG CCT 



mm(Dmm Genomic DNA 



^ : MJ233 

4#tS^^-ria-^ : peptide 
: 1-963 



CGC TAC 
Gly Tyr 

10 
CCC GAC 
Pro Asp 

ACA AAG 
Thr Lys 

GAC GTG 
Asp Val 

GAG CAG 
Glu Gin 
75 

GAC AAC 
Asp Asn 
90 
GTC ACC 
Ala Thr 

GGA ATG 
Gly Met 

CAC CAG 
His Gin 

GAT GCT 
Asp Ala 
155 
aC CCA 
Leu Pro 
170 

GAC CTT 
Asp Leu 



GGA AAC 
Gly Asn 

ATG CAC 
Met Asp 

ACC CCA 
Thr Pro 
45 

GAC GTG 
Asp Val 

60 
GCA CCA 
Ala Pro 

ac CGC 

His Arg 

GCA GCC 
Ala Ala 

TTC TCC 
Phe Ser 
125 
ac CAC 
Gin His 
140 

nC CGA 
Leu Arg 

TCC GAA 
Ser Glu 

ACC GGA 
Thr Gly 



CTG GGA 
Leu Gly 
t5 

CTT GTA 
Leu Val 
30 

GTC TTT 
Val Phe 

ac TO 

Leu Phe 

AAG TO 
Lys Phe 

GAC ATC 
Asp He 
95 

GGC AAC 
Gly Asn 
110 

ATC AAC 
He Asn 

ACC TO 
Thr Phe 

CGC ATC 
Arg He 

GAC GCC 
Asp Ala 
175 
AAG CAA 
Lys Gin 
190 

CAC GAG 
His Glu 



CGC 48 
Arg 

GGA 96 
Gly 

GAT 144 
Asp 

CTG 192 
Leu 

GCG 240 
Ala 
80 
CCA 288 
Pro 

GTT 336 
Val 

CGC 384 
Arg 

TCG 432 
Trp 

CCT 480 

Pro 

160 

CTC 528 
Leu 

ACC 576 
Thr 



CGC 624 
Arg 



GAC GCG GCC GAT 
Asp Ala Ala Asp 
205 

GAT TAC TO GTl GGC TAC GAA 672 
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lie Glu Asn Asp lie 

210 
GTC GAA 
Val Glu 
225 

GGC ATG 
Gly Met 



GTC AAC nC 
Val Asn Phe 



nC AAC 
Phe Asn 

nC ACC 
Phe Thr 

AAG CAO 
Lys Gin 
290 
TAC CTG 
Tyr Leu 
305 
TAA 



CCA CAC GGT 
Pro His Gly 
245 

CAC Aa GTG 
His Thr Val 

260 
Ga TCC GCG 
Ala Ser Ala 
275 

CAC GGC CAA 
Gin Gly Gin 

CTC TCC CCA 
Leu Ser Pro 



Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu 

215 220 
ATC GAC GAA CCA ACC TTC CAC Ga GAG CAC ACC 720 
He Asp Glu Ala Thr Phe Asp Ala Glu His Thr 
230 235 240 

GGC CAC CTC AH ACC ACC GGC GAC ACC GGT GGC 768 
Gly His Val He Thr Thr Gly Asp Thr Gly Gly 

250 255 
GAA TAC ATC aC AAG CTG GAC CGA AAC CCA GAT 816 
Glu Tyr He Leu Lys Leu Asp Arg Asn Pro Asp 

265 270 
CAG ATC CCT TTC GGT CGC GCA GCT CAC CGC ATG 864 
Gin He Ala Phe Gly Arg Ala Ala His Arg Met 

280 285 
ACC GGA Ca TTC ACC GTC CTC GAA GH GCT CCA 912 
Ser Gly Ala Phe Thr Val Leu Glu Val Ala Pro 

295 300 
GAG AAC TTC GAC GAT CTG ATC GCA CGC GAC GTC 960 
Glu Asn Leu Asp Asp Leu He Ala Arg Asp Val 
310 315 320 



(^1 J :^mm(Oi^T^/}^^])>mf\i h'^^-f—^ 



963 

11131 :^^m^zf'7:^^ KpCRY30-da p YO 



mi] 



Hindlll 



Kmi 

I 



^1 



Noel 



>hol 
1 
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m2] 



Hindlll B^l 

I Nael I Naet . 



L. 



J 



HI > 



(51) Int. CI. ^ mnm^ rfi^^m^-^ fi mmm^^mm 

//(C 1 2N 15/53 

C 1 2 R 1:13) 

<C 1 2N 1/21 

C 1 2 R 1:13) 

(C 1 2 P 13/08 

C 1 2R 1:13) 

^^W^UIIkUMM.^^^ 8 T a 3 s 1 ^ 
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